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The Railway Classification. 


The railway companies have probably no more 
difficult problem than that involved in dividing 
into classes the myriad articles which they are 
called upon to carry, and of grouping in those 
classes articles on which the conditions of 
carriage might reasonably be expected to remain 
the same. Yet there seems reason in the sugges- 
tion recently made in our columns by a corre- 
spondent that different types of castings should 
be treated in the same way, and that grey iron 
and steel should not be discriminated against in 
an apparently unfair way. In the present 
instance, of course, small castings only are under 
consideration. 

We fear that this is only one of many ways 
in which the trade suffers through the lack of a 
representative association representing the whole 
trade. The existing bodies become gradually 
more representative of the sections of the trade 
for which they stand, and in the present instance 
those directly interested could probably take 
effective action. The discrimination, however, 
should never have been allowed to arise in the 
first instance. 


It may be argued that the most favoured class 
of castings actually is not represented by any 
association at all, malleable iron. When negotia- 
tions are begun, however, it will probably be 
found that the present classification has more 
to be said for it than appears on the surface, 
and that mutual adjustments of point of view 
will be necessary on both sides. There is little 
doubt in our mind, however, that unless some 
strong argument relying on some such basis as 
alternative traffic by road were advanced, indi- 
vidual foundries are not likely to go very far in 
such a case. We fear that the industry does 
not realise the value of collective action in these 
matters to anything like the proper extent. 
Protests from a dozen foundries from different 
parts of the country would probably be met with 
the argument that the present arrangement 


seems satisfactory to the trade as a whole, and 
that there was no case for a change. From a 
representative body, however, such a proposal is 
bound to have attention, since it has behind it 
the moral support of those who may even be 
lukewarm on the immediate point at issue. 
Business and commercial houses have long ago 
realised the advantage of leaving all negotia- 
tions with railway companies in the hands of 
Chambers of Commerce, and a special committee 
usully deals with this one question. 


Do It Now! 


The report of the last meeting of the British 
lrontounders’ Association, published elsewhere 
in our columns, contains an appeal for an in- 
crease in membership. It is not unusual in 
British industrial circles for employers’ federa- 
tions to be created during a_ trade boom, 
because little sacrifice is required, but during a 
slump there is a temptation by less _public- 
spirited firms to remain outside, quote a fraction 
below list prices, and thus reap the benefit 
which others by their co-operative action have 
made possible. It should be realised that price 
stabilisation is not the alpha and omega of this 
Assuciation. It is obviously essential that the 
light-castings industry should be reasonably 
flourishing, in order that it may attract to itself 
adequate capital for its complete modernisation, 
and the financing of overseas business. From 
the operatives’ point of view, it is not to their 
advantage to be working for an industry which 
is ‘hard up.” 


The moment is exceptionally propitious for the 
establishment of a strong employers’ federation, 
as it is essentiai that the Government and 
electorate be made cognisant of the repercussion 
of any action taken to safeguard either the 
light-castings industry or those furnishing it 
with raw material. It requires all the statistical 
information available in order to strike a 
balance between the possibility of dearer pig- 
iron and absence of foreign competition for its 
products in the home market, whilst factors 
such as the flooding of the market before the 
imposition of any tariff demands co-operative 
action on the widest basis. The report referred 
to hints at action for the popularising of cast- 
ings, and thus meeting the competition of 
wrought or otherwise fabricated material. By 
the use of modern enamelling processes the scope 


for presenting the public with beautiful 
domestic articles is unlimited. Pans, pots, 
sausage machines, when nicely coloured, can 


command a much wider market, whilst door 
furniture and bathroom fittings when so 
artistically treated could meet in some measure 
the competition made by gum and_ milk 
products. Transport costs and railway classi- 
fication, unification of depreciation allowances 
for taxation, and standardisations are all ques- 
tions coming within the purview of the new 
association. In view of the potentialities to be 
gained from co-operation within the industry, we 
urge with all the power at our command every 
foundry owner making light iron castings 
throughout the land to join the British Iron- 
founders’ Association, and so render articulate 
an industry of national importance. 
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Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by our 
correspondents. } 

Selling Practice. 
To the Editor of Tue Founpry Trapve Journat. 


S1r,—The more [ read in your journal of Mr. 
EK. N. Simons’ article respecting selling letters, 
the more I wish to compliment him, and before 
getting it off my mind again I make haste to 
post you these lines for insertion in your corre- 
spondence page. 

Having during years and years read all that 
has happened to come my way about this subject, 
I can testify that nothing, good and useful as it 
all was, came up to his in excellency. 

Wm. OLsen 
(Managing Director, Wm. Olsen, Limited). 
Hull. 
March 21. 


Malleable Cast Iron. 
To the Editor of Tuk Founpry Trape JourNat. 


Sir,—l was pleased to see that in his letter, 
which appeared in your issue of March 12, Mr. 
Bradshaw had drawn attention to two of the 
points omitted from my Paper by those re- 
sponsible for the abridged version which you 
received. 

In the full text, reasons similar to those put 
forward by Mr. Bradshaw were given to account 
for the very general preference shown by malle- 
able founders for the refined type of pig-irons. 
Also, the importance of the slow cooling of the 
ovens from the annealing temperature to a black 
heat did not escape my notice. 

Mr. Bradshaw’s endorsement of my remarks 
on the influence of scrap in cupola practice is 
very welcome. In my experience, there is no 
more frequent source of trouble in those foun- 
dries where cupola mixtures are not controlled 
by chemical analysis, and the importance of a 
proper understanding of this factor cannot be 
too often emphasised. I[ rather regret that the 
figures showing the analyses of some annealed 
low-silicon castings were not reproduced. 

A content of 0.2 per cent. seems to be accepted 
by most authorities as the upper limit for phos- 
phorus. Whilst the figure is purely arbitrary, 
it seems advisable on theoretical grounds that 
this element should be kept as low as possible, 
say under 0.08 per cent., until some conclusive 
evidence is available that higher phosphorus is 
not detrimental. Metal containing 0.2 to 0.3 
per cent. phosphorus is sometimes advocated for 
very thin or intricate castings. It is very 
doubtful, however, whether the slight increase 
of fluidity which this amount of phosphorus 
would give is sufficient to warrant the risk of 
impairing the physical properties. There should 
be no practical difficulty in the way of keeping 
the phosphorus content below 0.08 per cent., as 
there is plenty of malleable pig-iron on the 
market which is well below this limit.—Yours, 
ete., 

J. K. 

The North Eastern Lron Refining 

Company, Limited, 
Stillington, Stockton-on-Tees, 

March 17, 1931. 

[The abridgements referred to by the author 
were effected before the typescript reached our 
hands.—-Ep1ror. ] 


SMITHSON. 


To the Editor of Taz Founpry Trape Journal. 


Srr,—May I re-state the last paragraph of 
my letter published in your issue of March 12? 

In Mr. Smithson’s Paper the maximum phos- 
phorus content allowed in malleable castings is 
stated to be 2 per cent., i.e., 2 parts in 100. 
1 therefore wished to correct this—which is 
undoubtedly a clerical error—because the maxi- 
mum amount of this element allowed is only 
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0.2 per cent., i.e., 2 parts in 1,000, or, in other 
words, only one-tenth the amount stated in your 
printed report of the Paper. Unfortunately, 
however, owing to the combination of both a 
printer’s and typist’s error occurring with dif- 
ferent figures in the same paragraph, the point 
| particularly wished to emphasise was not 
clearly stated, but I hope the above will now 
put the matter in order.—Yours, etc., 
J. H. D. BrapsHaw. 
Bradley & Foster, Darlaston. 
March 17, 1931. 


Scotland’s Industrial Future. 


An optimistic address, entitled ‘* Erect Your 
European Factory in Scotland,’’ was given to 
the Falkirk Rotary Club by Mr. William Watson, 
of the Scottish Trade Develupment Association, 
in the course of which he voiced the opinion 
that Scotland in general, and Falkirk in 
particular, possessed industrial merits of great 
number and variety which, if properly exploited, 
would lead to a trade revival of no mean dimen- 
sions. His listeners could all play a part in 
striving to find a solution of the country’s un- 
employment by uniting to secure new industries, 
for it was only by a combined and national 
etiort that we should ever succeed in restoring 
prosperity to the country. The installation of 
a new industry on the Clyde would give employ- 
ment to large numbers of workers outside the 
immediate area and would automatically affect 
Falkirk district. The erection of new factories 
would create a demand for bricks from Bonny- 
bridge, new housing schemes would create orders 
for the Carron, Falkirk and other well-known 
local iron foundries, and also orders for the 
various building materials and internal housing 
equipment for which the Falkirk district was 
famous. If the effort to attract new industries 
led to a number of large American concerns 
installing branch plants in Scotland under 
Scottish enterprise, even though none of these 
plants was located in Falkirk, the demand for 
light castings and building materials would, by 
reason of the highly-specialised production of 
those new industries, stimulate the need for new 
allied trades. This would give an opportunity 
for our present industries to lay down new plant 
and erect new factories. 

While the executive offices of our industries 
were often furnished with out-of-date wooden 
furniture, much of which was imported into this 
country from the Continent, we were losing a 
great opportunity of introducing new industries 
into Scotland. As a steel-producing country 
they should stimulate the demand at home and 
abroad for steel products. To cite one instance, 
the manufacturing of steel furniture and equip- 
ment for offices, libraries and hospitals, factories 
and the home offered a great field for Scotland. 
In the British Dominion and overseas there was 
a demand for steel equipment. He trusted that 
in the near future sheet-metal manufacture 
would be a big industry in Scotland, and that 
they would be manufacturing a quality of steel 
equipment of large and comprehensive range 
equal to the finest now being produced in 
America. If Britain was to regain her 
supremacy in the world’s markets they would 
have to cut out their ‘ hot-house”’ indus- 
tries and concentrate all their energies in those 
industries in which they excelled, thus leaving 
themselves the opportunity of buying 
merchandise from their Dominions and other 
countries in which they excelled, thus forming 
a basis of reciprocal and world-wide trading 
policy. 


A CONTRACT VALUED AT £7,000 for the supply of a 
steel-rolling lift bridge has been received by the 
Cleveland Bridge & Engineering Company, Limited, 
Darlington, from the Auckland Harbour Board. 
New Zealand. 


Marcu 26, 1931. 


Random Shots. 


I sometimes wonder what is the fate of the 
light- and dark-blue favours which remain wu- 
sold after the Boat Race has been rowed. Do 
the occasional hawkers add them to their ‘* stock 
in trade ’’ of Lord Mayor’s Day souvenirs and 
the like? (And if so, can they—as muffin-men 
and Breton onion-sellers are popularly believed 
to do—-store their wares under one bed?) Or, 
as newsagents do with magazines and news- 
papers, can they return them to the suppliers 
and secure a part allowance? In spite of the 
innumerable ‘‘ human-interest articles with 
which our Press surfeits us, we seem to know 
little of the lives and professions of others. The 
other day | was asked whether a puddler was 
a man employed in an ironworks to sweep away 
puddles on rainy days! 


* * * 


Imperfect knowledge of languages can make 
foreign correspondence merry reading at times. 
The letter printed below is said to be bona fide, 
but, whilst in this version its creation is attri- 
buted to a South American Spanish merchant, 
the Editor assures me that the writer was a 
French-Canadian, and that the recipients’ were 
the Canadian Béving Company. Sufficient, how- 
ever, that the letter does exist! 


‘** Messieurs, The Cleveland Pump Co., 
Cleveland, Ohio. 


‘GENTLEMEN, got the pumpt which by 
from you but why the god’s sake doan you 
send me no handle. I loose to me my cus- 
tomer, wats the use a pumpt wen she doan 
have no handle, shure then you doan treat me 
rite. I rote 10 days, and my customer he 
holler for water like hell for the pumpt, you 
know he is no summer now and the wind he 
can no blow the pumpt, she got no handle, 
so wat the hell I got to do with it; Doan send 
me the handle, pretty quick, I send her back 
and [I goan order some pumpt from Myers 
Companie. 
‘*Goodby. Yours respfy, 


(Sgd.) 


‘“* P.S.—Since I rite [ finds the god dam 
handle in the box excuse to me. (A. D.)” 


ANTONIA Duro. 


One of the first things I noticed at the Exhi- 
bition of Swedish Industrial Art was a picture 
in inlaid wood called ‘‘ Tapping in the Smelting 
House.’’ Perhaps one of our prosperous iron- 
masters (and who in the pig-iron industry to- 
day is not prosperous?) may care to purchase 
it as a fitting decoration for his office. In 
which case, the price of the picture being just 
over £120, Marksman will appreciate and grate- 
fully acknowledge in this column his commis- 
sion of six guineas 


* * 


The exhibit of art castings was, to my way 
of thinking, disappointing. They were compara- 
tively few, and, moreover, were scattered, appa- 
rently casually, on both the ground and first 
floors. The work of the Nafveqvarns Foundry 
is of considerable technical and artistic merit, 
as is well shown in its cast-iron urns, garden 
seats, an intricate grid, fountains and reliefs. 
A Swedish bronze art founder also is repre- 
sented. My impression of the Exhibition gener- 
ally is that the Swedish artists and manufac- 
turers in collaboration have produced many 
beautiful things, and that we, with similar co- 
operation, could, and sometimes do, achieve and 
surpass the excellence of their products. 


MARKSMAN. 
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Die Casting.* 


By J. H. Westwood. . 


Early History. 

From the earliest time interest has always been 
shown in attempts to devise and employ moulds 
which are more or less permanent. As far as 
can be traced, the early founder, about 3000 
B.c., used clay baked hard for his moulds, 
which were of the open kind, i.e., without cover- 
ing, which was no doubt the precursor of the 
open stone mould, and subsequently of the pre- 
sent-day die. The stone mould was generally 
made from a soft sand-stone or soap-stone of 
which there are a few fine examples in the 
Antiquarian Museum at Edinburgh and the 
British Museum. In these were produced 
articles, such as axe heads and other simple 
forms, which were then hammered out and 
sharpened on a stone. 

These were followed by the mould composed 
of part clay and stone, and were more elaborate, 
the moulds being constructed in two parts, half 
of the component in each, with the gates also 
cast in either half. As time went on, such 
articles as dagger blades, axe heads and other 
weapons were produced, as well as ornaments, 
some of them showing great skill. Following 
the stone mould came the bronze moulds, which 
withstood the action of the molten copper or 
bronze, and lasted much longer, the castings 
gradually becoming more intricate. <A _ few 
examples of both moulds and castings can be 
seen in the Antiquarian Museum of Edinburgh 
and the British Museum. The cast-iron mould, 
as known to-day, according to Anderson, has 
only been used about 150 years. 

The creation of die casting as a separate in- 
dustry is a quite recent development, dating 
back about 30 years. The non-ferrous field has 
grown much more rapidly than the ferrous, due 
no doubt to a great extent to the demand of 
the motor industry. Owing to the rapidity with 
which castings can be produced, their accuracy, 
the great saving in machining costs, and, in 
many cases, the elimination of machining alto- 
gether, engineers are enabled to make consider- 
able savings in the production of internal- 
combustion engines, not only in the weight but 
in the petrol consumption per car-mile; these 
factors operate in the reduction of cars and 
motor cycles, thereby creating a larger market 
and conducing to the general prosperity. In 
this field alone die castings have certainly justi- 
fied their position in the foundry trade of the 
country. 


Advantages of Die Casting:. 

Some of the advantages shown by die castings 
over sand castings may be summarised as 
follow:—They are uniform in size and weight, 
there is a great saving in machining, they have 
a better appearance, are sounder and closer in 
grain size. The process is continuous and more 
rapid, the dies will produce thousands of cast- 
ings without renewal, and they can be operated 
to a great extent by unskilled labour; and often 
parts that could not be made in sand can be 
produced in dies, especially where it is necessary 
to cast in inserts, such as magneto bodies with 
the pole shoes and studs cast in position. 

There is no doubt that die castings have revo- 
lutionised the non-ferrous foundry trade, where 
a large number of castings are required. In fact, 
any mechanical part, unless too large or with 
the coring too intricate, can be produced in 
dies, from castings weighing, say, 4 ounce up 
to 30 Ibs. in weight if the requirements are large 
enough, say, from 250 upwards. 

The use of the word “die casting ’’ needs 
perhaps a little explanation. Some writers say 


* A Paper presented at a meeting of the Birmingham Branch 


of the Institute of British Foundrymen, Mr. D. Wilkinson (Branch- 
President) presiding. 


that the word should only be applied to castings 
in which the molten metal is forced into the 
dies by pressure. Those castings in which the 
metal is poured into the dies by hand are termed 
‘* permanent-mould castings.’’ For the purposes 
of this Paper, however, the different processes 
are called pressure die castings and gravity die 
castings. The pressure process is again divided 
up into air pressure and plunger pressure. These 
will be described more fully under their 
respective headings. 


Pressure Die Casting. 

Die casting under pressure calls for machines 
in which the dies are mechanically operated, 
and the molten metal is forced into the dies 
either by plunger or air pressure. There are 
quite a number of die-casting machines, varying 
considerably in design, yet the same principle 
is involved, namely, that of forcing the molten 
metal into the dies. The amount of pressure 
varies according to the shape of the component, 
and also the alloy used, ranging from 100 to 
500 Ibs. per sq. in. The dies must be accurately 
fitted together, so that when the metal is forced 
in there will not be any squirting, which makes 
it dangerous for the operator. 

The air-pressure type is generally automatically 
operated, while the plunger type is operated by 
hand. Great accuracy is claimed for this pro- 
cess. Limits of 0.0005 in., it is stated, can be 
obtained with the tin-rich alloys and 0.001 in. 
with the lead-rich and zine-rich and aluminium- 
rich alloys. Castings made with the alloys with 
low melting points are much sounder than those 
with higher melting points, such as the alu- 
minium-rich alloy. The melting point of the 
aluminium alloy is about 650 deg. C., whilst 
that of the tin, lead and zine alloys are very 
much lower, at about 350 deg. C. The castings 
in the aluminium alloy made by this process 
are as a rule pleasing to the eye, but they have 
a very serious defect, namely, porosity. Owing 
to this defect reliance cannot be placed on the 
castings under strain, neither is it advisable to 
heat-treat castings made by this process owing 
to the same cause. In time, no doubt, this 
difficulty with porosity will be overcome. 

If it is necessary to machine castings made of 
aluminium alloys by this process, the same 
trouble is experienced after the skin is removed, 
namely, porosity. The chief cause of the trouble 
lies in the fact that the molten metal which is 
forced into the die, on coming in contact with 
the walls, immediately freezes, thus trapping the 
gases occluded in the metal, which cannot escape 
owing to the outer skin having already solidified. 
Many thousands of castings are thus produced 
ready for assembling without machining. 
Recently, brass die castings have been produced 
on the Continent in fairly large quantities. The 
process has not as yet found much favour in 
this country, owing to the high cost of produc- 
tion. The destructive action of the molten metal 
on the dies makes the cost of the dies a serious 
matter, as it is necessary continually to renew 
them, even when made with chrome-vanadium 
steel. 

Recently there have been developments in the 
direction of using dry air in the compressed-air 
machines. When aluminium alloy is used the 
pressure is generally from 100 to 500 lbs. per 
sq. in. It is necessary that great care be taken 
in the design of the dies, as the castings cannot 
contract normally, yet a certain amount of con- 
traction takes place, the accuracy of which must 
be determined by experience. The same applies 
also to castings made by the gravity process. 
While the castings can be produced in many 
cases very rapidly, it requires large quantities 
to make it economical, as the initial cost of the 
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dies is rather high in most cases—about two- 
thirds higher than in the gravity process. 
Generally there is not a great deal of dressing 
required in the castings, with the exception of 
those points where the joints of the die are. The 
gate required is very small compared with the 
other process. 


Gravity Process. 

The gravity process is very similar to the sand 
process, in that the liquid metal is poured into 
the dies with hand ladles. The dies, generally, 
are made of a high grade of cast iron, the cores 
being of special steel, such as chrome-vanadium 
or tungsten. In comparison with sand castings, 
the results obtained with castings up to 30 lbs. 
in weight, the gravity casting is far in advance. 
The skin of the castings has a much better 
appearance, the speed at which they can be pro- 
duced is much greater and the dies can be 
operated by unskilled labour. They are more 
accurate and uniform as to the size and weight. 
Machining allowances can be considerably re- 
duced and in many cases eliminated entirely. 
They are sounder, production costs are lower and 
the rapidity with which they can be produced, 
taken in conjunction with saving in the cost of 
machining, enables the producer to show in 
many cases a considerable advantage over sand 
castings. For small quantities the sand castings 
are cheaper. In this process the same care in 
design, accuracy and finish must be exercised 
as in the pressure castings, while in the opera- 
tion of the dies unskilled labour can be used; 
in the production of the dies highly-skilled work- 
men must be engaged, the limits worked to being 
generally 0.002 to 0.005 in., whilst some firms 
claim even closer limits than these. In _prac- 
tice it is generally found that the above limits 
can be relied on. In the construction of the dies, 
care must be taken in the gating and proper 
venting, so that the air in the die is driven out 
by the metal as it gradually fills up the die, 
and also due consideration must be given toa 
thick and thin parts of the castings, so that 
the heat of the casting is conducted away as 
near evenly as possible. 

In some cases the dies are operated mechanic- 
ally, various devices being used, especially with 
large dies, so as to assist the operator as much 
as possible in the opening and closing of the 
dies, which, of course, are very hot. Great care 
must be taken in the assembly of the dies, so 
that the various parts will come together each 
time accurately and quickly. In some instances 
collapsible cores are necessary, where there are 
undercut parts, such as pistons, etc., but some- 
times it is not possible to employ these owing 
to the size of cavity not being large enough to 
operate a collapsible core; sand cores are then 
used. It is always advisable to use metal cores, 
owing to the danger of the sand cores giving 
way. 

There is no doubt that die castings in 
aluminium alloy, especially those made by the 
gravity process, have helped the engineering 
trades considerably. Consider, for instance, such 
castings as magneto bodies and magdyno bodies. 
Before these castings were produced by the 
gravity process, it was necessary to make the 
various parts of sand castings, machine them 
up separately and then assemble these parts on 
to the pole shoes. Now the pole shoes are in- 
serted in the die, and the whole component made 
as one casting, with the holding-down studs cast 
in as well, which has considerably cheapened 
the cost, and, in turn, assisted the motor trade. 
There is no doubt that the use of aluminium die 
castings has been a large factor in reducing the 
price of cars. Many engineers are now so 
designing their machines that instead of using 
forgings for parts where there is very little 
strain, but a certain amount of abrasion, they 
are substituting aluminium die castings, with 
inserts of another metal. This assists in reduc- 
ing weight, which, in turn, covers freight 
charges, and in the case of motor cars and motor 
cycles, running charges as well. 
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The operation of the dies must be fairly rapid, 
otherwise the temperature of the dies will rapidly 
drop, the result being scrap castings. In some 
foundries the dies are kept hot by means of gas 
burners, to the discomfort of the operator, who 
has not only to contend with the heat of the 
dies, but a certain amount of gas fumes as well. 
It is not difficult to maintain the die at the 
required temperature by operation if the correct 
methods are used, the result being quicker pro- 
duction and also less scrap, especially with cast- 
ings which have great variations in thickness. 

Quite a large number of dies are now being 
constructed that only require the services of one 
operator instead of two. Various mechanical 
devices are being used to open and close the dies, 
withdraw large cores and also eject the castings. 
The output of one man, in some cases, might 
he larger than when operated in the usual way. 
Everything depends on the construction of the 
die and the nature of the castings. Great care 
must be taken in the operation of the dies, so 
as to avoid small bits of metal getting in be- 
tween the joints of the die, and so causing 
variation in the size of the castings. Cleanliness 
in working is essential if good castings are to be 
produced, the life of the dies also depends to 
a great extent on their treatment. After re- 
moval, the castings should only require the gates 
cut off with a band-saw and then finished on a 
grinding wheel. Aluminium-bronze castings are 
now being produced in large quantities by the 
gravity process. 

Alloys. 

Since the war the use of aluminium alloys has 
developed very rapidly, and the increasing de- 
mand by the motor and general engineering 
trades for alloys with greater strength and better 
wearing properties has introduced problems 
which call for a large amount of research work 
by the metallurgist and skill from the founder, 
to say nothing of expense. At the same time, 
founders are required to produce castings at 
competitive prices which do not always allow a 
margin to cover the cost of the necessary re- 
search work before the founder is able correctly 
to alloy the various metals, which have a great 
variation in their melting points, called for in 
some of the specifications for die castings. In 
die castings the metal passes from the liquid to 
the solid state very rapidly. in fact, there is 
no range of freezing in the casting. This being 
so, great care must be taken in making up the 
alloys so that the proportion of the different 
metals used will come within the limits which 
will allow successful castings to be produced, 
due regard being paid to the stresses set up 
owing to irregularities, such as thick bosses in 
conjunction with thin portions of the castings. 

Generally speaking, the standard alloys used 
are: (1) The aluminium-copper alloys, contain- 
ing from 8 to 12 per cent. Cu, the remainder 
being aluminium, and known as L.8; (2) the 
3.L.11, containing Al 90, Cu 8 and Sn 2 per 
cent. ; (3) the aluminium-silicon alloys, contain- 
ing in the modified condition Si 8 to 15 per cent. 
and in the normal condition 8 to 11 per cent. 
Si; (4) the aluminium-bronze alloys, containing 
Cu 90 and Al 10 or Cu 89, Al 8 and Zn 3 per 
cent.; (5) the zine-rich alloys, containing ap- 
proximately Zn 88, Sn 8 and Cu 4 per cent.; 
(6) the tin-rich alloys, containing approximately 
Sn 86, Cu 6 and Sb 8 per cent.; (7) the lead- 
rich alloys, containing approximately Pb 85 and 
Sb 15 per cent.; (8) the brass alloys, containing 
approximately Cu 67 and spelter 33 per cent., 
and (9) Y-alloy, containing Cu 3.5 to 4.5, Ni 
1.8 to 2.3, Mg 1.2 to 1.7 per cent. and Al 
remainder. The impurities are not to exceed 
1.4 per cent. 

Aluminium-Silicon Alloys. 

The modified condition is that which is brought 
about by treating the normal silicon alloy with 
on alkaline fluoride, as in the ‘‘ Alpax ”’ patents, 
the temperature of the normal alloy being raised 
to about 900 deg. C. and the fluoride used as 
a flux thrown on to the top of the metal. Its 
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action has the effect of reducing the grain size 
of the metal, thereby giving it slightly higher 
tensile and elongation properties; metallic 
sodium is also used, and has the same effect. 
The normal ‘condition is that which is produced 
hy the simple process of adding to the molten 
aluminium the correct proportion of silicon re- 
quired, care being taken to keep the metal as 
near its meiting point as possible. Overheating 
produces large crystals which not only reduce its 
tensile properties but also its elongation. Com- 
pared with the modified the following data are 
given :— 

Modified (8 to 15 per cent. silicon): Tensile 
upprox. 14 tons per sq. in.; elongation on 2 in., 
7 per cent., and Brinell (at room temperature) 
55. 

Normai (8 to 1L per cent. silicon): Tensile 
10 tons per sq. in.; elongation on 2 in., 5 per 
cent., and Brinell (at room temperature) 51. 
The specific gravity is about 2.6 in both cases. 

The resistance to corrosion of the normal is 
equal to that of the modified, whilst machining 
properties are about the same. As the eutectic 
occurs at 10.5 per cent. silicon, any excess of 
silicon is in the free condition. According to 
investigations made by Rosenhain, Archbutt and 
Hanson into modified alloys, it is placed as high 
as 15 per cent. Si. Both normal and modified 
alloys cast well in dies, showing a very smooth 
outer skin, one great advantage being the 
absence of cracking. The machining properties 
are not quite so good as in the L.8 alloy, due 
to the dragging of the metal, unless a very high 
»peed is used. 

Y-alloy is not an easy alloy to cast in dies, 
owing to the tendency to draws and cracks in 
castings which have a variation in thickness, 
although a large number of pistons are now 
produced. As it requires subsequent heat-treat- 
ment the cost is increased. It depends a great 
deal on the requirements whether or not the 
extra cost is justified. The following particulars are 
given by Mortimer, chill cast, after heat-treat- 
ment: Yield point, 16 tons per sq. in.; elonga- 
tion 4 per cent. and Brinell 115. The standard 
treatment for chill castings is: (a) Soaking for 
6 hrs. at 510 to 520 deg. C., (b) quenching in 
hoiling water, and (c) either setting aside to 
age for at least five days, or retaining in boiling 
water for an hour. 

The physical properties of L.8 alloy when die- 
cast are: Tensile 10.8 tons per sq. in., elonga- 
tion 4 per cent. on 2 in., Brinell 61 on the 
92 Al 8 Cn alloy and 74 on the 88 Al 12 Cu 
alloy. 

Aluminium-Bronze Alloys. 

Aluminium bronze is now a practical proposi- 
tion by the gravity process, and great strides 
have been made during the last few years. 
There is no doubt that its remarkable proper- 
ties, i.e., high tensile, resistance to acid attack 
und to oxidation at red heat, resistance to shock 
and to prolonged fatigue stresses, place it in a 
field entirely its own. The 10 per cent. alloy, 
actually 9.90 per cent. aluminium according to 
Rosenhain, gives maximum load of 29.9 tons per 
sq. in., associated with 14 per cent. elongation 
on 2 in., a Brinell of 131 using a 5-mm, ball 
and 250-kg. load. It is usual to add for die- 
casting purposes about 2 per cent. of iron, which 
greatly assists the casting properties, when its 
properties are maximum load 35.6 tons per 
sq. in. associated with 13 per cent. elongation 
on 2 in. and a Brinell of 176. 

The Chemical Properties. 

Aluminium alloys, both the Al-Cu and AI-Si 
varieties, are attacked slowly by cold acetic acid, 
the rate increasing with increasing temperature 
and dilution. They are also very rapidly 
attacked by hydrochloric acid in any strength 
either hot or cold, and in the same way by 
hydrofluoric acid. Lactic acid attacks it very 
slowly ; nitric acid attacks slowly unless heated, 
when it attacks more rapidly; cold oxalic acid 
does not attack the metal to any extent, but 
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boiling acid attacks it rapidly; hot dilute sul- 
phuric acid attacks the alloys fairly rapidly, 
but concentrated the action is slow; ammonium 
hydroxide attacks slowly; potassium and sodiuin 
hydroxide attack rapidly, and the action of the 
alkalies is fairly rapid. 


Lincolnshire Iron and Steel 
Institute. 


ANNUAL DINNER. 


The fifth annual dinner of the Lincolnshire Iron 
and Steel Institute was held at Scunthorpe on 
March 12, Mr. A. Crooke (President) in the chair, 
supported by representatives of the steel industry 
from different parts of the country. 

Mr. E. J. Fox (managing director of the 
Stanton Ironworks Company, Limited), pro- 
posing ‘‘ The Lincolnshire Iron and Steel _ Insti- 
tute,” gave a brief résumé of the activities 
of the Institute since its inception. Com- 
menting on the history of the local iron and steel 
industry, he gave some interesting figures relating 
to the cost of pig-iron in the latter part of the last 
century. He said that in 1866 the cost of pig-iron 
was 28s. 9d., and forged iron was actually sold at 
29s. 6d.; he did not know if the methods of costing 
were different in those days. In 1888 they were 
selling forged iron below 30s., with coke at 10s. per 
ton delivered at the furnace, so that, although they 
considered themselves badly off in those days, they 
were really well off compared with the present-day 
position. The state of trade in this country to-day 
could almost be looked upon as ‘‘ booming ”’ in com- 
parison with the conditions prevailing on the Con- 
tinent. Germany was in an infinitely worse condi- 
tion, Belgium was not so bad, but France was just 
starting what would probably prove to be something 
more serious for her than the position was in this 
country at the present time. Not that that was a 
very great consolation to anyone, but it did tend to 
indicate that the present world-wide state of affairs 
could not go on much longer, and that to a large 
extent the conditions they were suffering from to- 
day were not entirely their own fault. 


Mr. ‘A. Crooke (manager of the Frodingham Iron 
& Steel Company and director of United Steel Com- 
panies, Limited), responding, said that the Institute 
brought together the members of the different works 
in a manner in which they had never been brought 
together before. They were able to go to each 
other’s works, and investigate various problems, and 
by those means get practical experience of the men 
running plants similar to their own; and, as they 
were able to compare methods in this manner, it 
was a very valuable thing. It would be of still 
more interest if they could get down and make an 
honest attempt to compare the costs of these indi- 
vidual operations. They were getting to a point 
when they wanted to get the best results, and, if 
they could get that by showing each other the 
cheapest way of doing the job, it would be for the 
good of all. 

Mr. JosepH WarD, proposing the toast of ‘“‘ The 
Tron and Steel: Industry,’’ said that the industries 
they represented were passing through unparal- 
leled times of depression. He had been a Free 
Trader all his life, and still believed in its basic 
principles for norma! conditions, if they were to 
consider the good of the nation as a whole; but the 
exceptional upheaval that war had brought about in 
the economic position of this and other countries. 
from which they were suffering so severely, called 
for exceptional action to meet the unequal condi- 
tions. It would be a great help if the Government 
could give facilities for raising capital for exten- 
sion and improvement of plants at a reasonable rate 
of interest, to such industries which could show the 
wisdom of such a course. 

Mr. F. W. Harsorp, responding to the toast, 
said that to-day their industry was under a cloud, 
and fundamentally there was only one thing which 
could make it better. They had either got to 
produce more or take less. If the Belgians accepted 
lower wages, then they in this country must 
neutralise that by harder work or improved prac- 
tice. They could not compel their competitors to 
pay higher wages. Tariffs might help the industry, 
but in the end they would have to produce as 
cheaply as the next. 
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The Institute of Metals. 


TWENTY-THIRD ANNUAL GENERAL MEETING. 


The twenty-third annual general meeting of 
the Institute of Metals was held in London on 
March 11 and 12, 1931, the President, Dr. 
Richard Seligman, in the chair. The Secretary 
presented the report of Council for the past 
year. 


Report of Council. 


The Council, reporting upon the past year’s 
work of the Institute, stated that the year 1930 
witnessed an unprecedented disturbance in the 
economic life of the world. That the Institute 
of Metals should have been entirely unaffected 
hy such a catastrophe was not to be expected. 
For the membership, at such a time, to have in- 
creased—from 2,122 to 2,160—and for the Insti- 
tute’s financial position—as revealed in the 
Treasurer’s Report—to have been more than 
maintained during the period under review, are 
therefore matters for satisfaction. These en- 
couraging results have been brought about be- 
cause there has been no relaxation of effort and 
no waning of interest in the work of the Insti- 
tute on the part of the members. New ground 
has been broken in several directions—particu- 
larly as regards the publication of the Abstracts 
section of the ‘‘ Journal ’’ in monthly instead of 
in half-yearly parts. New activities have thus 
been added to those already in being, and these, 
in their turn, have been fully maintained. 

The Council feels that nothing could have 
justified the existence of the Institute more com- 
pletely than that it has been able, in a time 
ef such universal stress, thus to extend and in- 
crease the efficiency of its services to the science 
and practice of non-ferrous metallurgy—which 
services are of such outstanding international 
importance. 


Visit to France. 


During the past year the usual three general 
meetings of the Institute were held. The first 
was the annual general meeting, which took 
place in London on March 12-13, when fourteen 
Papers were presented. At that meeting Dr. 
Richard Seligman was elected President of the 
Institute. The meeting was followed by a dinner 
and dance at the Hotel Metropole, which func- 
tions were largely attended, not only by British 
members, but also by members from all over the 
Continent of Europe. On May 7 the twentieth 
annuai May lecture was delivered by Major 
F. A. Freeth, O.B.E., D.Sc., Ph.D., F.R.S., 
research manager of Imperial Chemical Indus- 
tries, Limited, on ‘‘ The Influence of Technique 
on Research.’’ The final gathering of the year 
was the annual autumn meeting, which took 
place at Southampton on September 9-12, when 
over two hundred members assembled to take 
part in the extensive social programme that 
had been arranged, and in the reading and dis- 
cussion of sixteen Papers. After the Papers 
had been read and discussed, a trip was made 
to France in the ‘‘ Mauretania,’’ and, with 
Cherbourg as a centre, several hundred miles of 
motoring were enjoyed, in the course of which 
many old cities and pleasant seaside resorts were 
Visited. The return journey from Cherbourg 
to Southampton was made in the ‘‘ Aquitania.’’ 
The Council was glad to welcome at the South- 
ampton meeting not only many members from 
Europe and Asia, but also members from the 
United States of America. 


Further progress has been made in the matter 
of the visit of the Institute to America, which 
is to take place in 1932 by kind invitation of the 
American Institute of Mining and Metallurgical 
Engineers. A detailed provisional itinerary has 
been prepared in consultation with the Iron and 
Steel Institute, the members of which. will be 
visiting America at the same time as the mem- 


hers of the Institute of Metals. It is planned 
that members of both Institutes should leave 
England for New York early in September, 1932, 
returning from Montreal about the end of that 
month. 


Local Sections. 

The Local Sections, under the admirable direc- 
tion of their respective officers and committees, 
have continued to be a source of strength to the 
Institute. Many valuable Papers have been 
read—followed by useful discussions—before the 
various Sections. 


Library. 


it is gratifying to find that members are 
making increasing use of the facilities afforded 
by the library, and in particular that they are 
becoming more accustomed to use the library in 
connection with the abstracting service which 
the Institute provides for them. It is antici- 
pated that members will, during the forthcoming 
year, make much greater demands on the library, 
in view of the fact that the abstracts will reach 
them in future in monthly instead of in half- 
yearly parts. During the past year the number 
of visits paid to the library by members has 
very greatly increased, and during the year the 
-number of books sent out on loan to members 
was nearly 400 more than the number for the 
previous year. The Institute receives regularly 
over 500 different metallurgical periodicals, and, 
in addition, there are to be found on the library 
shelves nearly all new books published on general 
metallurgy, non-ferrous metallurgy and allied 
subjects. 


Papers were then presented for discussion, of 
which the following are synopses :—- 


“THE CORROSION OF EARLY CHINESE 
BRONZES.” 


By W. F. Corzins, A.R.S.M. 


A series of objects, classified by their art- 
forms and ranging from the earliest-known 
periods of the Chinese bronze age, has been 
analysed and_ illustrated. The patina and 
patination deposits formed by their corrosion are 
stated to have resulted in formation of definite 
minerals. A list of minerals hitherto identified 
is given. Conditions leading to formation of 
such minerals, based on analyses of the loess 
deposit in which Chinese bronzes are usually 
found, atmospheric conditions in China, and 
recent researches on corrosion of copper and 
bronze, are discussed. The Chinese bronzes are 
found to contain an unusually high percentage 
of lead. This preliminary research is stated to 
indicate that the bronze metallurgy of the early 
Chinese is distinct from that of the Sumerians. 
A list of a considerable number of analyses of 
Chinese bronzes, collected from various sources, 
is appended. 


“AN INVESTIGATION OF THE MICROSTRUC- 
TURES OF FIFTEEN SILVER GREEK COINS 
(500-300 B.C.) AND SOME FORGERIES.” 


By C. F. Exam, M.A., D.Sc. 


The microstructure of a number of genuine 
ancient silver Greek coins is described, together 
with that of some forgeries. The structure 
varied considerably, although coins from the 
same mint and period resembled each other. All 
the genuine coins showed evidence of striking 
between dies as opposed to the forgeries, which, 
with one exception, were made by casting only. 
Analyses indicated that the coins were sometimes 
made from nearly pure silver, and sometimes 
copper was added. ‘The forgeries contained 
copper, and, in two cases, zinc. 
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“THE MODE OF DEFORMATION OF A SINGLE 
CRYSTAL OF SILVER.” 
By H. J. Gouen, M.B.E., D.Sc., and 
H. L. Cox, B.A. 

A single crystal of silver has been tested under 
alternating torsional stresses with the especial 
object of studying the formation of twin bands. 
Throughout the tests, however, no definite twin 
markings were observed, although the surface 
of the specimen was covered by a complete 
system of slip-bands in good agreement with the 
maximum resolved shear-stress law. After the 
specimen had been fractured in _ torsional 
fatigue, the test portion of the specimen (con- 
taining the crack) was annealed in vacuum with 
the object of revealing the presence of twins. 
No sign of twinning was, however, observed. 
After the completion of the torsional test, com- 
pression specimens were machined out of the 
enlarged ends of the torsion specimen. These 
specimens were compressed by static and impul- 
sive forces, the maximum strain imposed being 
about 5 per cent. Again, no twin markings were 
observed, although in every case profuse slip 
on the most highly-stressed octahedral planes was 
produced. 

The choice of silver as a suitable material for 
the study of the formation of twin bands under 
applied stress was made on the grounds that 
in the aggregate form silver is known to twin 
very readily. The complete failure to produce 
twins in the present experiments is, therefore, 
somewhat surprising; nevertheless, this failure 
must be held to constitute a very important 
result, as betraying an essential difference be- 
tween the single crystal and the aggregate. 


“SOME PROPERTIES OF METALLIC CADMIUM.” 
By C. H. M. Jenxins, D.Sc. 
With an Appendix on “ X-Ray Investigation of 
Cold- and Hot-Rolled Cadmium,” 
By G. D. Preston, B.A. 

The physical properties of cadmium were in- 
vestigated by means of tensile and ball-hardness 
tests as well electrical-conductivity 
measurements on ‘‘ aged ’’ and “ heat-treated ” 
material in the cast, forged and rolled condi- 
tions. The research indicates that hardness 
changes on rolled material, which are found to 
occur at room temperature, are markedly 
affected by conditions of hot or cold working. 
By maintaining cadmium cold during rolling the 
material produced possesses properties markedly 
different from metal which is allowed to warm 
during this process. In the short-time tensile 
tests, worked material is found to be stronger 
than cast material, but under prolonged stress 
the cast alloys are inferior to rolled samples. 

Microscopic examination was also undertaken 
on the various materials produced. In the cold- 
rolled condition the material appears to be com- 
pletely recrystallised and of fine grain-size, but 
prolonged ageing over a period of years results 
in appreciable grain growth. After slight strain- 
ing the microstructure of cadmium is rendered 
complex, and full account must be taken of the 
effect of the methods of preparation of the speci- 
mens for this work. 

The X-ray examination of samples of hot- and 
cold-worked cadmium does not indicate an allo- 
tropic modification at room temperature and 
ordinary pressures, but there are marked dif- 
ferences in properties which suggest a preferred 
orientation. 


“THE CONSTITUTION OF THE CADMIUM-RICH 
ALLOYS OF THE SYSTEM CADMIUM-SILVER.” 


By P. J. Durrant, M.A. 


The constitution of the alloys of cadmium and 
silver from 0 to 40 per cent. by weight of silver 
has been reinvestigated by the methods of 
thermal and micrographic analysis. The liquidus 
has been found to consist of four smooth curves 
which intersect with peritectic horizontals at 
343 deg., 592 deg. and 640 deg. C. In the solid 
state the system gives rise to the following solid 
solutions: ‘‘ T,’’ extending from 0 to 6 per cent. 
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by weight of silver; ‘‘ I1,’’ extending from 18 to 
33.5 per cent. by weight of silver; ‘ III,’’ ex- 
tending from 36.2 to 39 per cent. by weight of 
silver. The solid solution ‘‘II’’ includes the 
two solid solutions which Petrenko and Federow 
described as » and 6. The solidus and liquidus 
of alloys of phase ‘‘I1’’ are roughly parallel, 
and do not intersect, as was previously thought, 
at 25 atoms per cent. of silver. No transforma- 
tions below the solidus have been detected in any 
of the solid solutions, but the examination of 
solid solution ‘‘ III ’’ has not been carried out 
below 400 deg. C. 


“THE SOLID SOLUTIONS OF THE COPPER- 
SILVER SYSTEM.” 
By D. Srocxpate, M.A., Ph.D. 

The mutual solubilities of copper and silver 
have been determined, chiefly by the method of 
examining quenched specimens under the micro- 
scope. As this method fails at low temperatures, 
further information about the position of the 
phase boundaries was sought by measuring the 
electrical resistance of quenched wires. A 
** differential ’’ method which shows up small, 
abrupt changes in the electrical resistance of 
alloys at the temperatures at which they occur 
is also described. 

The diagram obtained differs in many respects 
from that usually found in the text-books, but 
it is in close agreement with two diagrams which 
have been published recently in Germany. The 
behaviour of standard silver when it is annealed 
is in conformity with the constitution of the 
alloys as it is now described. The Paper ends 
with a short summary of the results of other 
workers, and a bibliography is appended. 


“THE INFLUENCE OF PRESSURE AND TEM- 

PERATURE .ON THE EXTRUSION OF METALS.” 

By C. E. Pearson, M.Met., and J. A. Smyrue, 
Ph.D., D.Se. 

The Paper describes experiments made in a 
small press on the extrusion-phenomena of the 
metals lead, cadmium, bismuth and tin. The 
mechanism of the flow of metal during extrusion 
by the direct and inverted methods has been 
studied, and some attention has been given to 
certain of the extrusion-defects met with in tech- 
nical practice, and the work of former authors 
in this field has been confirmed and extended. 
The chief part of the work is concerned with 
the determination, under precise control, of the 
relationship between the rate of extrusion, pres- 
sure and temperature. This relationship is ex- 
pressed in a series of curves, the mathematical 
treatment of which is indicated. 


“DIMENSIONAL STABILITY OF HEAT-TREATED 
ALUMINIUM ALLOYS.” 
By J. D. Grogan, B.A., and D. Crayton, B.Sc. 
Careful research has failed to reveal the occur- 
rence of secular change in certain commercial 
heat-treated aluminium alloys, subsequent to the 
completion of the normal ageing process. Serious 
dimensional changes occur when machining 
operations are carried out on material quenched 
in cold water. These changes are reduced to 
relatively small proportions in ‘“ Y ’’-alloy and 
Duralumin, the only alloys examined in this way, 
by the employment of boiling water as quenching 
medium. Cold cotton-seed oil produces inter- 
mediate effects. ‘These alloys, when quenched in 
boiling water, develop satisfactory mechanical 
properties. 


“THE DEFORMATION OF METALS UNDER 
PROLONGED LOADING. PART I.—THE FLOW 
AND FRACTURE OF ALUMINIUM.” 

By Pror. D. Hanson, D.Sc., and M. A. 
WHEELER. 


Introduction.—It is known that metals sub- 
jected to static stresses for long periods of time 
will fail under tensile loads less than those neces- 
sary to break them quickly. The present Paper 
describes experimental work carried out with a 
view to studying the mechanism of flow and 
fracture under prolonged loads. 
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Method of Investigation. — The principal 
method used has consisted in examining the 
changes in microstructure of polished specimens, 
subjected to static stresses at room and elevated 
temperatures. Aluminium was chosen prin- 
cipally because it exhibits the phenomena of 
“creep ’’’ at moderate temperatures, at which 
a polished surface capable of revealing the 
microstructural features of deformation can 
easily be preserved. A further advantage of 
this metal is that the mechanism of its deforma- 
tion under many other types of stressing has 
already been studied. Specimens consisting of 
ordinary aggregates of crystals, of crystals of 
widely-differing size, and of single crystals have 
heen used. Measurements of the densities of the 
broken test-pieces have also been made. A few 
experiments have also been made with lead. 

Conclusions.—(1) The extension under a _ pro- 
longed load that will ultimately break the metal 
may be conveniently considered as consisting of 
three periods: (a) A period of primary exten- 
sion, during which the rate of flow diminishes; 
(b) a period during which flow is very slow or 
even suspended; (c) a period during which the 
extension again continuously increases until 
fracture occurs. (2) During the first period the 
flow of the metal is the result of slip within 
the crystals, and flow diminishes owing to the 
hardening effect of slip. (3) The behaviour 
during the second and third periods varies with 
different specimens. (4) Three types of failure 
have been recognised under creep conditions: 
(a) Failure by intercrystalline cracking; cracks 
form while the elongation is low, and the metal 
fails with little reduction of area at the frac- 
ture; (b) failure by the resumption of slipping 
within the original crystals, leading to a frac- 
ture of the normal tensile type; (c) failure 
through the reecrystallisation of the metal, re- 
moving strain-hardening and permitting further 
flow of the softened metal; the metal pulls out 
to a point fracture, with a 
(5) Aluminium can fail by creep at room 
temperature. (6) Aluminium consisting of uni- 
form aggregates of crystal fails at 250 deg. C. 
by intererystalline cracking. (7) Aluminium 
aggregates at room temperature, and aluminium 
single crystal specimens at all temperatures, fail 
under creep conditions by shear along the slip 
planes. (8) In single crystals when flow recom- 
mences slip occurs only on some of the surfaces 
that had previously slipped during the primary 
flow. (9) The prolonged action of a suitable 
stress can cause disintegration of a metal cither 
at the junctions of the grains or on surfaces 
of previous slip, and failure (i.e., fracture) must 
be regarded as having commenced when this 
weakening occurs. (10) Under suitable con- 
ditions, e.y., in erystal aggregates with mode- 
rate rates of flow at 250 deg. C., or with very 
slow rates of flow in single crystals, slip is dis- 
tributed over a very large number of slip sur- 
faces, and a polished surface of the metal may 
show little or no signs of slip bands. (11) No 
change in density is believed to occur when a 
crystal is distorted by moderate amounts; 
changes in density in the case of crystal aggre- 
gates are thought to occur at grain boundaries. 
(12) The view is expressed that rupture of the 
crystals commences along slip planes formed at 
an early stage in the deformation of the metal. 
(13) The results are consistent with the theory 
of slip and rupture previously advanced by 
Gough, Hanson and Wright. 


“THE EFFECT OF ARTIFICIAL AGEING UPON 
THE RESISTANCE OF SUPER-DURALUMIN 
TO CORROSION BY SEA-WATER.” 

By Dr.-Inc. K. L. Messner. 
Corrosion tests were carried out in the North 

Sea between high- and low-water marks with 

strips of super-Duralumin, 2 mm. thick 

(Duralumin containing 0.8 per cent. silicon) for 

3 months. The strips were previously annealed 

for 20 min. at 500 deg. C., quenched in cold 

water, aged at least 5 days at room tempera- 
ture, and tempered for 20 to 40 hrs. from 50 deg. 


high elongation. 
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to 200 deg. C. A different ‘‘ pock-form corro- 
sion,’’ combined with highly deleterious effect 
on the tensile properties, and primarily caused 
by intercrystalline corrosion, was found in an 
intermediate range of temperature at 125 deg. 
to 145 deg. C., and especially at 140 deg. C. 
Strips which were artificially aged at lower or 
at higher temperatures, although also attacked 
by intercrystalline corrosion, showed no pocks, 
but still had a relatively smooth surface. 


“INVESTIGATION OF THE EFFECTS OF = 


ANTIMONY AND ARSENIC ON COPPER.” 
By S. L. Arcusvurt, F.1.C., and W. E. 
Prytuercu, M.Sc. 

The Paper forms another section of the re- 
search in progress for the British Non-Ferrous 
Metals Research Association and describes a 
systematic investigation into the effects of anti- 
mony, and the combined effect of antimony and 
arsenic, on copper in the absence, so far as could 
be obtained, of oxygen and other elements. In 
view of the great difficulty of removing the last 
traces of oxygen an upper limit of 0.02 per cent. 
was regarded as satisfactory. In the antimony- 
copper series, alloys containing up to 0.85 per 
cent. antimony have been studied, and in the 
arsenic-antimony-copper series, up to 0.5 per 
cent. of each impurity together. In the former 
series, alloys containing up to 0.47 per cent. 
antimony withstood hot-rolling and up to 0.85 
per cent. cold-rolling from cast billets. An alloy 
containing 0.85 per cent. antimony was _ hot 
short. In the latter series all compositions with- 
stood rolling, either hot or cold. The investiga- 
tion deals with methods of preparation and cast- 
ing: rolling behaviour; density; hardness; ten- 
sile properties at ordinary temperatures and at 
250 deg. C.; fatigue and impact properties; 
electrical conductivity ; softening temperature ot 
cold-worked material, and microstructure. The 
solubility of antimony in solid copper has been 
re-determined. Antimony is highly soluble in 
solid copper, and small additions of this element 
to copper low in oxygen are found to improve 
the ténsile strength at ordinary temperatures 
and at 250 deg. C., the fatigue properties, and 
to raise the softening temperature (of cold- 
worked material) without impairing ductility or 
toughness. Copper low in oxygen, containing 
antimony and arsenic together, appears to with- 
stand hot-rolling better than with antimony 
alone. The mechanical properties of copper low 
in oxygen are improved by small additions of 
either of these elements separately. The soften- 
ing temperature of cold-worked material is 
raised. Both these impurities lower the elec- 
trical conductivity of copper, but antimony 
alone appears less injurious than arsenic alone. 


“SOME PROPERTIES OF SILICON-‘ ALUMINIUM 
BRONZES.’” 


By L. J. Brice, M.Sc. 


The Paper describes the results of a detailed 
study of the Brinell hardness, mechanical proper- 
ties and microstructure of three typical alu- 
minium-copper alloys, containing respectively 
5.0, 7.25 and 10.0 per cent. aluminium, with 
the addition to each of up to 5.0 per cent. 
silicon. The alloys have been examined in the 
chill-cast condition, and also after subjection to 
mechanical and heat-treatments. 


“THE ROLLING OF ALLOYS OF COPPER AND 
PHOSPHORUS CONTAINING UP TO 5 PER 
CENT. OF PHOSPHORUS.” 

By Owen W. Ettis, M.Sc. 

Rolling experiments are described on alloys of 
copper with 2 to 6 per cent. phosphorus with 
and without the addition of 5, 10 or 15 per cent. 
manganese or nickel. The plain phosphorus- 
copper alloys can all be successfully hot-rolled 
at 450 to 650 deg. C. to produce strip 0.021 in. 
thick, provided that only small reductions of 


(Concluded on page 231.) 
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Some New Views on Smelting and Remelting 
Processes. 


By J. E. Fletcher, M.I.Mech.E. 


(Concluded from page 213.) 


Summary of Deductions and Conclusions. 

The study of pig-iron analyses and physical 
structure in the light of the ‘‘ two-constituent ”’ 
hypothesis has proved of fascinating interest. 
Hand in hand with the teachings of the carbon- 
iron equilibrium diagram, the new conception 
enables the student to trace the effects of the 
remaining alloying elements Si, Mn and P on 
the structure of pig-iron produced in the blast 
furnace. 


Carburisation of Sponge Iron. 

(1) The progressive formation of the sponge 
iron from the ore and its partial or complete 
carburisation to the eutectic condition above the 
tuyere level is obviously the first stage in the 
birth of pig-iron. It is the genesis of the 
eutectic constituent (or eutectic plus iron con- 
stituent in the case of cold-blast irons produced 
from lean ores). 


Alloying of the Primary Constituent. 

(2) The alloying of this primary constituent 
with Si, Mn and P in the hearth of the furnace, 
using the carbon already present in the C-Fe 
eutectic constituent for the necessary reactions 
with the SiO,, MnO and P,O, brings about the 
formation of a second constituent containing 
Fe, Si, Mn and Pa second stage in the birth 
of the pig-iron. 


Recarburisation of the Alloyed Constituent. 

(3) The third stage in the formation of the 
liquid pig-iron is the partial recarburisation of 
the second or alloyed constituent by contact wit! 
coke carbon and CO gas in the furnace hearth 
as conditioned by the hearth temperature and 
the composition of the alloyed constituent before 
recarburisation. 


Influence of Low Hearth Temperature. 

(4) A low hearth temperature retards and 
restricts the percentage of carbon absorbed by 
the sponge iron when forming the primary 
eutectic (or eutectic plus Fe) constituent, the 
retardation and restriction of carbon absorption 
being primarily influenced by the iron content 
in the ore, each ore ingredient in the furnace 
burden behaving separately and contributing its 
own carbon-plus-iron quota to the molten streams 
flowing into the furnace hearth. 

In ‘‘all-mine’’ irons, made from one type 
of ore, the pig-iron analyses show the effect of 
increases in the temperature of the blast and of 
the furnace hearth, the higher temperatures 
corresponding with higher Si, Mn and C con- 
tents. It is impossible to ignore the fact that, 
in cold-blast furnaces working on lean ores of 
one grade, the conditions are all in favour of 
producing pig-irons low in total carbon and 
generally low in Si and Mn content. The 
phosphorus alloys at low temperatures and prac- 
tically all the P present in the ore is alloyed 
with the iron, whilst the proportion of Mn and 
Si alloyed depends upon the temperature in the 
furnace hearth. Generally, in all but cold-blast 
furnaces, the hearth temperatures are high 
enough to produce pig-irons containing more 
than 2 per cent. Si. 

(5) By studying each of the two constituents 
in a molten pig-iron in turn, the conclusion is 
reached that the Si content in the alloyed con- 
stituent is sufficiently high completely to graphi- 
tise the combined carbon originally present in 
the molten constituent when this is cooled 
through the freezing range to room temperature. 


The first or primary Fe-C eutectic constituent 
would appear to graphitise during cooling to the 
pearlitic condition, the combined-carbon content 
in the cold pig-iron being generally that con- 
tained in the primary-eutectic constituent after 
graphitising to the pearlitic condition (in the 
case of grey irons). 

In white or mottled irons much of the com- 
bined carbon in the primary eutectic consti- 
tuent remains ungraphitised. The alloyed con- 
stituent in these irons occupies from about 25 
to 35 per cent. of the whole, and, as the Mn and 
P contents in the constituent are high (the 
analysis being similar to that of a high-Mn, 
high-P basic iron), there is a partial graphiti- 
sation of the combined carbon in ‘‘ mottled ”’ 
and practically none in the white irons. 
Generally, the analysis of the alloyed consti- 
tuent can be usefully compared with that of a 
pig-iron of similar analysis, the combined-carbon 
content in which is an index to the degree of 
graphitisation. The safe limit of total-carbon 
content in foundry irons is that of eutectic pig- 
irons in which the alloyed constituent as esti- 
mated is recarburised to the eutectic condition, 
the remaining constituent being of Fe-C eutectic 
composition. 

(6) Any fturther carbon content results in a 
‘‘kishy ’? iron which, though generally more 
fluid than the lower carbon-content irons, may 
give rise to casting defects. There are undoubt- 
edly cases where the primary constituent is 
hyper-eutectic, as in some hematite irons (hot- 
blast) of high Mn and Si contents. Serious 
‘‘kish ’’ troubles may then be expected, and 
the primary eutectic constituent would contain 
coarser graphite than in hypo-eutectic pig-irons. 
In these ‘‘ kishy’’ irons the graphitisation of 
the combined carbon in the alloyed constituent 
would be complete unless the Mn content is 
high, which, being present as free Mn,C, does 
not graphitise readily, if at all. (See photo- 
micrograph, Fig. 8.) 


Fic. REMELTED 
Iron (SwepisH Type) contarnine T.C. 


4.0, St 0.6 anp Mn 2.3 PER CENT. GREY 
FRACTURE, WITH ISOLATED MANGANESE 
Carsipe. x 100 pias. 


In pig-irons of eutectic character (as estimated 
by the ‘‘ two-constituent ’’ method), the primary 
FeC eutectic constituent may be taken to 
graphitise during cooling from the solidification 
point to the pearlite change point to the pearlite 
condition, the graphite being of fine form. 
When such irons contain more than 1.5 per cent. 


Si, the combined carbon in the alloyed con- 
stituent is almost completely graphitised, the 
graphite being of the coarse-flaked type. 
H. M. Howe stated that the tendency to 
graphitise the combined carbon in cast iron 
increases with:—(1) The temperature of the 
blast-furnace hearth; (2) slowness of cooling 
from the molten condition; (3) an increase in 
Si content; and (4) by the presence of graphite 
nuclei. Whilst this is undoubtedly true in the 
broad sense, the two-constituent view of pig-iron 
composition emphasises the views expressed by 
Howe. 
The primary FeC eutectic constituent, being 
free from Si, would not graphitise so readily as 
would the alloyed constituent, which is in nearly 
all cases rich in Si. The large graphite nuclei 
formed during the cooling of the alloyed con- 
stituent would tend to grow by the accretion of 
the smaller graphite particles liberated during 
the cooling of the primary eutectic constituent. 
(7) The intimacy of the two constituents 
during the reactions causing alloying of Si, Mn 
and P, in the presence of the streams of liberated 
CO gas, tends to an effective inter-diffusion of 
the different portions of the molten mass. 
Every |b. of Si alloyed with Fe liberates 2.0 lbs. 
CO gas. 

Every lb. of Mn alloyed with Fe liberates 
0.5 Ib. CO gas. 

Every lb. of P alloyed with Fe liberates 
2.26 Ibs. CO gas. 

In a blast furnace making, say, 450 tons pig- 
iron per week (100 Ibs. per minute) of 2.0 Si, 
1.0 Mn and 1.0 per cent. P contents, the gas CO 
liberated per 100 Ibs. fluid iron in one minute 
would be about 6.76 Ibs., which, at 1,500 deg. C.., 
would have a volume of, say, 530 cub. ft. The 
hot CO gas liberated per cub. in. of fluid iron 
during alloying to the above composition, in one 
minute, would be about 20 cub. ft., or nearly 
35,000 times ‘the bulk of metal alloyed. The 
effective mixing action performed during the 
alloying action in the blast-furnace hearth can 
be thus visualised. In the alloying of a cold- 
blast iron of 1.0 Si and 0.5 per cent. Mn content, 
when the furnace is making, say, 100 tons per 
week, the CO gas liberated per minute, per 
cub. in. of metal alloyed, would be about 
10 cub. ft., or 17,280 times the bulk of molten 
iron alloyed. 

Assuming that the 450-ton furnace has a 
hearth area of 80 sq. ft., the rate of iron pro- 
duced per sq. ft. of hearth area per hour being 
76 lbs., the volume of hot gases passing upwards 
through the slag would be 6.6 cub. ft. per sq. ft. 
of hearth area per minute. Similarly, if the 
100-ton furnace has a hearth area of 18 ft., the 
rate of iron produced per sq. ft. of hearth area 
per hour being 74 lbs., the volume of hot gases 
rising through the slag would be 3.2 cub. ft. per 
sq. ft. of hearth area per minute. The velocity 
of the gases rising through the slag is, there- 
fore, proportional to the weight of Si, Mn and 
P alloyed per 100 lbs. of pig-iron produced per 
sq. ft. of hearth area per hour. Only a thin 
surface layer of molten iron under the slag 
blanket is alloyed in a minute of time. 

(8) If, therefore, the outer half of the hearth 
cross section is at a much higher temperature 
than the inner half or core, which is often the 
case, the speed of alloying will be higher in the 
outer half, where the Si and Mn content in the 
iron will be greatest. The heat absorbed in the 
alloying reactions per gramme of Si, Mn and P 
alloyed with the iron (in accordance with the 
alloying reactions described earlier in this Paper) 
is 4,920, 1,120 and 3,530 gramme calories respec- 
tively (J. W. Richards). 

Phosphorus is alloyed at lower temperatures 
than either Si or Mn, and is, therefore, always 
entirely and quickly removed from the slag, in 
which P,O, is loosely held in combination with 
CaO and MgO (or primarily with FeO). The 
hearth temperature is of supreme importance, as, 
in proportion to the amount of superheat in the 
slag, over and above the temperatures of disso- 
ciation of the SiO, and MnO, the amount of Si 
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and Mn alloyed with the Fe will depend. As the 
outer half of the furnace hearth cross-sectional 
area is invariably the hottest, the reduction of Si 
and Mn and their alloying with the Fe will be 
most rapid in the outer zone. 

(9) Kinney, Royster and Joseph, in their in- 
valuable memoir on ‘ Blast-Furnace Reactions * 
(Bureau of Mines U.S.A. Technical Paper 391, 
1927), give details of the gas analysis at the 
tuveres and at a level of 27 inches above. It 
is clearly evident, from a study of the gas com- 
position at different points in the furnace 
hearth that, as might be expected, the ring zone 
within the tuyere circle, and for some 2 ft. above 
it, is the hottest part of the furnace, for here 
only is the coke carbon partly burnt to CO,,. 
The influence of high blast temperatures must be 
felt in the outer annular half of the blast-fur- 
nace cross section in more rapid reduction of the 
ore, higher slag and metal superheat beyond 
the melting temperatures, and, as above sug- 
gested, an increased alloying with Si in this 
annulus. 

(10) The low temperature of blast, the 
small hearth and the slow rate of reduction 
(emphasised by the leanness of the ores—low 
iron content) in the cold-blast furnace demands 
a relatively high coke consumption per ton of 
pig-iron. Such furnaces are veritable CO-gas 
producers, the hearth being bathed in a slowly- 
moving atmosphere of CO and N, gas. Only a 
feeble combustion to CO, at the tuyere mouths 
occurs, and the hearth is only hot enough to 
produce pig-iron of low Si and total-carbon con- 
tent. Everything tends towards the production 
of pig-iron of uniform analysis across the entire 
cross section of the hearth. 

The two-constituent method of analysis shows 
that the pig-iron produced consists mainly of a 
hypo-eutectic (low carbon) constituent, the 
alloyed constituent being sufficiently high in Mn 
to prevent the formation of coarse graphite 
flakes of the type found in hot-blast irons. The 
cooled pig-iron is dominantly pearlitic in charac- 
ter. The author is forced to the conclusion that 
this is a reasonable explanation of the peculiar 
properties possessed by genuine cold-blast pig- 
iron, the structural homogeneity and the low 
carbon content being accompanied by a grey 
fracture in irons containing little more than 
1.0 per cent. silicon. 

(11) The study of the phenomena accompany- 
ing the remelting of pig-irons in the cupola and 
open hearth is assisted by visualising the pig- 
iron as being gradually brought back to the 
two-constituent metal when the melting point 
or range is reached, the finer graphite being 
re-dissolved in its quota of ferrite to reproduce 
the FeC eutectic. The coarser graphite takes 
longer to dissolve in the remaining silico-ferrite, 
possibly influenced by the presence of the already 
fluid or viscous phosphide-eutectic. The reforma- 
tion of the alloyed constituent would appear to 
be accompanied by the ‘‘ mushy ”’ condition so 
often referred to by H. M. Howe. In the 
cupola-remelting process the partial oxidation of 
silicon and manganese may be avcompanied by 
some oxidation of iron and carbon, when the 
melting zone is traversed by gases containing 
free oxygen and CO,. In such cases a “ kishy ”’ 
hyper-eutectic pig-iron may be converted into a 
‘““non-kishy hypo-eutectic iron, the melted 
metal being then richer in the FeC eutectic 
constituent and poorer in the alloyed con- 
stituent. 

A non-oxidising atmosphere in the cupola coke 
bed tends to lower Si, Mn, Fe and C losses 
during melting and a cleaner, oxide-free metal. 
The possibility of securing a non-oxidising atmos- 
phere in the coke bed of the cupola is of great 
importance, for, during the remelting of highly- 
graphitic iron, the re-formation of the second 
or alloved constituent, which has been shown to 
carry the coarse type of graphite flakes, may 
be accompanied by such a high degree of 
** mushiness ’’ that the entangled graphite flakes 
cannot be absorbed by the surrounding silico- 
ferrite when the melting point of the alloyed 
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constituent is reached. The remelting operation 
is not efficient if the graphite flakes in the re- 
formed alloyed constituent remain unconverted 
to combined carbon, perfectly dissolved in the 
fluid environment. 

Dr. A. L. Norbury has advanced the theory 
that any such unconverted graphitic carbon may 
remain floating in the remelted metal unless the 


metal temperature is sufficiently high, the 
graphite particles acting as nuclei for the 


further growth of graphite when the metal is 
passing through the freezing range. This action 
would result from the hastened decomposition 
of the first or primary eutectic constituent to 
ferrite plus graphite. In other words, the un- 
converted graphite nuclei from the re-formed 
alloyed constituent would inoculate the eutectic 
constituent and promote the growth of further 
graphite of the coarse-grained type. 
Photomicrographs (Figs. 9 and 10) show the 


nuclei and silico-ferrite crystals in ferro- 


Fic. 9.—Ferro-Siticon, 15 per CENT. St, 


WaAtTER-QUENCHED FROM 
x 250 DIAs. 


MOLTEN 


Fig. 10.—Ferro-Siticon, 15 PER CENT. St, 


SLowLy CooLep 
x 250 pias. 


FROM MOoLTEN STATE. 


silicon containing 15 per cent. Si, 1.5 per cent. 
C and 83.5 per cent. Fe. In Fig. 9 the metal 
as quenched from the molten state in iced brine 
is shown, whilst in Fig. 10 the metal was slowly 
cooled from the melting point. The magnifica- 
tion in both cases is 250 diameters. Dr. Nor- 
bury’s nuclei theory will probably lead to an 
advance in the rational conception of remelting 
phenomena, the practical application of the 
theory being probably fraught with important 
developments. 

Such action can only be hindered or prevented 
by a high degree of superheat in the remelted 
metal, thus confirming the long-held opinion of 
observant foundrymen that ‘‘ hot metal” is a 
necessity if good, strong iron castings are to be 
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produced. It is conceivable that dissolved iron 
oxide in the iron remelted in a cupola, whose 
coke bed is traversed by highly-oxidising gases, 
may increase the mushiness’’ which appears 
to encourage the formation and retention of 
coarse graphite in the remelted metal during its 
passage through the freezing or solidification 
range. If, however, the gases passing through 
the cupola coke bed are sufficiently rich in CO 
to prevent oxidation of the metal trickling 
through it graphitisation would be less rapid, 
the presence of CO gas being helpful in main- 
taining the carbon of the cast iron in combined 
form-—provided the metal temperature is 
sufficiently high. 
The “ Balanced-Blast ” Cupola. 

It is well established that CO gas, at tempera- 
tures in excess of 700 deg. C, cements ’”’ or 
carburises ferrite. The author, in designing the 
‘** balanced-blast ’’ cupola now being developed 
by the British Cast Iron Research Association, 
has had this problem of meta! oxidation in mind. 
He was largely influenced by Wiist’s _ blast- 
furnace researches, where it was proved that 
severe oxidation of the metal dripping through 
the atmosphere of free oxygen and CO in the 
tuyere zone of blast furnaces occurred. If the 
hearth areas are rich in CO or neutral gases, no 
such metal oxidation occurs. In the ‘ balanced- 
blast *’ cupola this condition is attained—hot and 
non-oxidised metal being ensured. 

In the ordinary foundry cupola the outer half 
of the furnace in the annular zone next to the 
cupola walls, there is, in the coke bed, a flow of 
gases rich in free oxygen and CO,, through which 
the bulk of the metal melted dribbles on its 
way to the well. A graph of the gas analyses 
taken from a cupola of ordinary design is given 
in Fig. 11. The curved lines in the left of the 
diagram show the locations of definite percent- 
ages of CO gas, those in the right half giving 
the CO, and free oxygen contents obtaining in 
different parts of the coke bed. Mr. J. E. 
Hurst pointed out, some years ago, that better 
results were obtained by reducing the air supply 
in foundry cupolas below the amount necessary 
for burning the coke carbon to CO,, usually 
empirically estimated without reference to the 
rate of coke burnt per minute (per sq. ft. of 
hearth area). 

In the author’s ‘ balanced-blast ’’ cupola the 
air supply to the lower portion of the coke bed és 
reduced to the optimum demanded by the 
character of coke used and the type of metal 
charge to be melted, the main aim being to pre- 
vent the presence of free oxygen in the coke bed 
and to ensure a neutral atmosphere in the lower 
half of the bed. Automatically the throttling 
of the air at the lower tuyeres results in an 
increase of air supply to the upper portion of 
the coke bed, where the CO present in the gases 
ascending from just above the tuyere zone is 
progressively burnt to CO, as the top of the coke 
bed is approached (see Fig. 12). By means of 
an easy adjustment of the lower tuyeres and 
suitable positions and areas of a series of upper 
tuyeres, the proportion of heat used for melt- 
ing and superheating the metal in the coke bed 
and that employed in preheating the metal and 
coke charges above the coke bed can be correctly 
fixed. 

Approximately, the heat generated in the lower 
two-thirds of the coke bed is sufficient for the 
melting and superheating of the metal whilst 
the balance of the heat generated in the upper 
third of the coke bed is absorbed from the gases 
ascending through the charge column above the 
coke bed by the coke and metal during the 
descent of the charges from the charging hole 
to the top of the coke bed which, if correctly 
adjusted, should be just above the horizon of 
maximum temperature—the melting zone or belt. 
The correct adjustment of the air supply to 
different portions of the coke bed results in an 
increased rate of melting, an economy in coke 
consumption and in the production of hot and 
clean metal. 
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Synthetic Pig-Irons and Remelted Cast Irons of 
Semi-Steel Type. 

No attempt has been made in this Paper to 
deal with other than “ all-mine ”’ pig-irons, made 
from burdens containing ore and abnormal pro- 
portions of iron or steel scrap and iron-bearing 
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whilst, going a step further, is still only a mean 
value and does not indicate the architecture of 
the metal structure by suggesting how the 
above-named compounds are grouped. It is, of 
course, possible to interpret the constitutional 
analysis, as deduced from the chemical analysis, 


slags. These pass through the furnace to the in terms of the microstructural constituents. 
hearth without producing sponge iron. The pro- This is an invaluable aid to a better under- 
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Fic. 11.—Grapu or Gas ANALYSES TAKEN FROM A CUPOLA OF ORDINARY DESIGN. 


ducts of these ingredients of the furnace burden 
mix with the two constituents described and 
conceivably interfere with the homogeneity of 
the molten metal in the hearth. Similarly, 
mixtures of pig-iron, cast-iron scrap and steel 
scrap when remelted will conceivably yield a 
metal containing constituents of variable vis- 
cosity at the temperatures of melting, super- 
heating and tapping. 

Whilst the two-constituent estimations, when 
applied to any cast irom of given analysis, are 
useful in determining the relative proportions 
and analyses of the two constituents (as applying 
to remelted ‘‘ all-mine ’’ pig-irons), mixtures con- 
taining steel scrap should be viewed as consist- 
ing of three constituents, one of which is molten 
steel partially carburised to the condition of a 
low-carbon cast iron, low in silicon, manganese 
and phosphorus (hypo-eutectic). The chemical 
analysis of cast iron is an average value only 
and does not give an index to the manner in 
which the various elements are grouped within 
the structure. 

Similarly, the constitutional analysis, which 
expresses the metal composition in terms of the 
silicides, carbides, sulphides, phosphides of iron 
and manganese, free iron and free carbon; 
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standing of the metal structure, pointing to the 
manner in which the silicides, carbides, phos- 
phides, etc., may take their positions in the 
eutectics or eutectoids of the final structure as 
affected by different rates of cooling from the 
molten to the solid states. 

The microscope has illuminated the field of 
research by enabling the chemical analysis to be 
interpreted in terms of the structural analysis, 
and this is the basis upon which the author 
has worked in his endeavour to visualise the 
two main constituents which may be conceived as 
operating during the birth of cast iron in the 
shaft and hearth of the blast furnace. The 
inherent properties possessed by both organic 
and inorganic substances are inseparably con- 
nected with their birth. Behind the humanly- 
possible conception of the mechanism of the 
formation of the sponge iron from the ores; of 
the carburisation of the still solid or semi-solid 
sponge iron; of its fusion and later of the re- 
actions which enable the liquefied carburised 
sponge iron to be absorbed or hecome alloyed 
with the various elements present in the fluid 
slags resulting from the fusion of the ore gangues 
and fluxes, there is the inscrutable power-pro- 
ducing intelligence of the great Architect of the 
Universe. The fascinating beauty of the ordered 
sequences leading from Nature’s primeval pro- 
ducts, the ores and the heat-producing carbon ; 
to a metal possessing a structural architecture 
of wonderful design still operates as an urging 
incentive to the enthusiastic student of ferrous 
metallurgy. 


An Apology. 


In a book review we stated that the moulding 
machine business carried on by Messrs. 
Samuelson & Company, Limited, of Britannia 
Works, Banbury, had been disposed of to Messrs. 
Alldays & Onions, Limited. This is incorrect, 
and our misstatement was no doubt due to the 
fact that Messrs. Samuelson, during a_ re- 
organisation of about a year ago, disposed of 
a small portion of their trade to Messrs. Alldays 
& Onions, but this did not include moulding 
machines, 

Since the reorganisation referred to Messrs. 
Samuelson have materially extended the scope of 
their business. They have concentrated their 
activities in what is known as the Upper Works, 
weeding out all obsolete plant and installing new. 
They now possess a_ self-contained, complete 
works and foundry, well adapted for carrying out 
a wide variety of engineering material. The 
foundry, too, has been transferred and 
modernised, and makes castings up to 5} tons 
in weight. We sincerely regret any annoyance 
that we may inadvertently have caused Messrs. 
Samuelson. 


Notes from I.B.F. Branches. 


Scottish Branch.—-In connection with the in- 
crease of membership campaign in the Scottish 
area, the honorary secretary (Mr. John Bell) 
would be pleased to receive the names of any 
individuals or firms who are not already 
members of the Institute, and who, it is thought, 
should become members, in order that he may 
arrange for a member of the local council to 
call and explain the aims and objects of the 
Institute and the advantages of membership. 
The secretary will also be pleased to arrange that 
all such prospective members receive an invita- 
tion to the functions in connection with the 
2ist birthday celebrations on April 17. Mr. 
Bell’s address is 60, St. Enoch Square, Glasgow. 


THE NUMBER OF VESSELS launched on the Tyne in 
January and February was eight of 30,123 gross 
tons, as against twelve of 28;337 gross tons in the 
corresponding period of last year. 
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The Foundry Trades’ Equipment 
and Supplies Association. 


FIFTH ANNUAL GENERAL MEETING. 
The 5th annual general meeting of the 
Foundry Trades’ Equipment and Supplies Asso- 
ciation was held at the Northumberland Rooms, 


Northumberland Avenue, London, W.C.2, last 
Thursday. Mr. Austin S. Beech presided over 
a luncheon held prior to the meeting. The 


annual report and balance-sheet were submitted 
and approved. A new council, consisting of 
Major Athey, Messrs. F. J. Barraball, A. S. 
Beech, R. H. Brackenbury, G. C. Castle, H. F. 
Coggon, V. C. Faulkner, G. T. Lunt, E. J. Pen- 
stone, D. Sharpe, H. G. Sommerfield, A. C. 
Turner, C. H. V. Wilson, H. Winterton and 


D. H. Wood, was elected. An extract of the 
annual report is given below. 
Anaual Report. 


During the vear under review the Association 
has had to accept the resignations of two mem- 
bers and has been fortunate in recruiting one, 
so that the number, as at December 31, 1930, 
stands at 35. Whilst it is undoubtedly fortunate 
that the number of members remains roughly 
the same from year to year, the Council feel 
that from every point of view, and not least 
from the financial, the Association would benefit 
greatly from a strengthening of its membership 
list and members are asked at all times to carry 
in their minds the possibility of inducing their 
friends who are not at present members to join. 
The year’s trading shows a profit which is quite 
healthy and satisfactory, but this is obviously 
due to the smallness of expenditure rather than 
largeness of income, and members will appre- 
ciate that at the present time it is quite im- 
possible for the Council to embark upon any 
scheme for the benefit of members which involves 


the expenditure of any considerable sum_ ot 
money. 

At the same time, the principal and imme- 
diate object for which -the Association was 


formed over five years ago has been, and con- 
tinues to be, served. A great deal of the Coun- 
cil’s time has been taken up during the present 
year in considering from every possible angle 
the question of exhibition policy. The exhibi- 
tions held in 1926 and 1929 (providing a three- 
vear interval) took place under conditions which, 
as far as could be foreseen, were as nearly ideal 
as possible for all concerned, and great anxiety 
has been manifest that the next event should 
be held under similarly favourable auspices. 
The first set of influences to be considered was 
that involved in the International programme 
of Exhibitions, particularly in France and Ger- 
many, and here there have been changes to which 
this Association had no opportunity of being 
party, which have rendered it necessary for the 
Council to consider and reconsider the whole 
matter. As a result, they have established a 
principle of policy which leaves this Association 
free to arrange for an exhibition in this country 
at any time it may think fit, having regard only 
to the particular circumstances obtaining at such 
time and without any obligation of a general 
nature. In the second place, both the exhibi- 
tions since this Association was formed took place 
in conjunction with the Annual Convention that 
year of the Institute of British Foundrymen. 
Owing to the arrangement whereby the venue 
of this Convention is located in various pro- 
vincial centres from year to year, it is impossible 
to guarantee that such venue will be at any 
given time in a town which provides a suitable 
exhibition building. Birmingham in 1931 was 
considered, but it was felt by many that this 
was too soon after the last exhibition, and, 
moreover, the Bingley Hall was not approved 
by some of the most important exhibitors. New- 
castle in 1932 was reviewed, but, apart from 
other considerations, the difficulty of building 
again determined the policy. In effect, for this 
particular exhibition, it may be taken that only 
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London, Glasgow and Manchester are 
suitable centres. 

It was, therefore, felt that on balance London 
was the most suitable location again for the 
next exhibition, and we are assured of the utmost 
goodwill and co-operation of the Institute of 
British Foundrymen to any exhibition which we 
may arrange to be held in London, although in 
that year the Institute Convention may take 
place at some other centre. Investigations were 
made as to the possibility of holding an exhibi- 
tion in conjunction with the Shipping, Engineer- 
ing and Machinery Exhibition at Olympia in 
September of either 1931 or 1933, but suitable 
accommodation was not available. The final 
alternative therefore lay between the spring of 
1932 or 1933 for the next exhibition at the Royal 
Agricultural Hall, London, and an Extraordi- 
nary General Meeting was called to consider 
this. Although this meeting did not take place 
actually in the year 1930, it has been held before 
the issue of this report, and it may, therefore, 
not be out of place to include here the decision 
to hold the exhibition in 1933 rather than in 
1932. This decision was taken entirely out of 
consideration for the fact that an International 
Congress and Exhibition had been arranged to 
be held in Paris in 1932, and although we have 
freed ourselves from any obligations in this 
matter, it was felt that as a gesture of goodwill, 
and to avoid any possibility of clashing, it would 
be advisable not to arrange for the exhibition to 
be held in England during that vear. 

The suggestion is under consideration of 
issuing a revised edition of the Association Hand- 
book, and some action in this direction will very 
likely be taken in the course of the next month 
or so. Mention might also be made of the fact 
that it has been reported that the Department 
of Overseas Trade has available for anyone re- 
quiring them a comprehensive library of foreign 
foundry plant, ete., catalogues, and they are 
willing to obtain any which they may not have 
of which any trader knows the existence. 

Finally, we wish once again publicly to thank 
Messrs. Industrial Newspapers, Limited, for the 
co-operation which they continue to give us in 
our work. In addition to offering special con- 
cessions for display advertising, which we did 
not consider it advisable to undertake, they are 
always willing to extend help in their editorial 
departments, both of Tur Founpry 
JourNnst and also of Ryland’s Directory,’ and 
we are convinced that at any time they will 
readily fall in with any reasonable scheme which 
the Council may be able to suggest to them for 
the advancement of the interests of the Associa- 
tion and its members. 

The report is signed by Austin S. Beech (Presi- 
dent) and Kenneth W. Bridges (hon. secretary). 


Election of Officers. 

At the first meeting of the Council, which fol- 
lowed the luncheon, Mr. D. H. Wood, of the 
Constructional Engineering Company, Limited, 
of Birmingham, was elected President and chair- 
man of the Council. Mr. D. Sharpe, Major 
Athey and Mr. H. G. Sommerfield were re- 
elected Vice-Presidents. In recognition of Mr. 
Beech’s work during his year of office, it was 
unanimously decided to present him with a medal 
as a souvernir. 


possibly 


B.S. Specification for Gas Cylinders.—The British 
Engineering Standards Association have issued 
specifications for ‘‘ low-carbon *’ steel cylinders for 
the storage and transport of ‘‘ permanent’ gases 
(No. 400—1931) and for steel cylinders for the 
storage and transport of liquefiable’’ gases 
(No. 401—1931). These are based on the recom- 
mendations in the Ist and 4th Reports of the Gas 
Cylinders Research Committee of the Department of 
Scientific and Industrial Research. They include 
particulars of tensile, impact, flattening and 
hydraulic stretch and pressure tests; also a formula 
for the determination of the minimum thickness of 
cylinder walls. Copies may be obtained from the 
British Engineering Standards Association, Publica- 
— Department, 28, Victoria Street, London, 

-W.1. 


Price 2s. 2d. each, post free. 
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A Works Visit to Coventry 
Malleable & Aluminium, Limited. 


The Birmingham, Coventry and West Mid- 
lands Branch of the Institute of British 
Poundrymen paid a visit on March 9 to the 
works of Coventry Malleable & Aluminium, 
Limited, at Coventry. The party was welcomed 
at the Lincoln Street works by Mr. G. E. 
Roberts (managing director). This works con- 
sists of the main offices and the foundry, which 
is entirely devoted to the production of malle- 
able castings. There are separate core shops, the 
cores being dried in gas-fired stoves. The foun- 
dry is equipped with hand-rammed moulding 
machines, both turnover and straight draw, and 
also with hand-operated moulding machines of 
the squeeze type. The melting plant consists 
of a cupola with a capacity of 3 tons per hr.; 
air volume and pressure is controlled by a Cam- 
pion blast meter. There is an electric hoist for 
raising materials to the cupola stage. Hard 
castings are cleaned in tumbling barrels. The 
annealing plant consists of three coal-fired ovens, 
each of approximately 335 tons capacity, 
equipped with pyrometers connected to record- 
ing charts, and five coal-fired ovens of approxi- 
mately 30 cwts. capacity each. These latter are 
vsed for the special annealing of work which is 
vrgently required. The annealed castings are 
cleaned in Tilghman sand-blast barrels. They 
are then fettled and filed, afterwards being 
transferred to the despatch stores for sorting, 
examination and despatch. 

After inspecting the malleable foundry the 
party transferred to the Spon Street works, 
where they were welcomed by Mr. F. H. Hurren 
(director). All types of non-ferrous castings are 
produced at these works. The large fettling 
shop is furnished with band saws, emery grinders 
and benches for chipping and filing. The foun- 
dry consists of two large bays, with a floor space 
of approximately 240 ft. long by 60 ft. wide. 
‘Two overhead runways cover the shop, each with 
a l-ton pneumatic hoist for lifting purposes. 
The moulding plant includes two large Ajax 
jar-ram turnover machines, taking boxes up to 
5 ft. by 3 ft. 6 in., a Davenport jar-rollover 
machine, ten Britannia jar-ram machines, and 
a number of hand-rammed _pattern-drawing 
machines. 

The melting plant consists of five oil-fired 
barrel furnaces and one gas-fired furnace, each 
with a capacity of 34 cwts. aluminium, and also 
an Armstrong oil-fired furnace of 5 ewts. 
capacity for gun-metal and _ phosphor-bronze. 
Core-drying is carried out in two Jarge coke- 
fired stoves and four smaller gas-fired stoves. 

Compressed air at 80 Ibs. per sq. in. is 
generated by Ingersoll-Rand compressors driven 
by a 50-h.p. motor, and, as practically the whole 
of the plant is dependent on compressed air, 
this plant is in duplicate to insure against 
breakdown. 

Die-casting has been recently commenced, the 
melting plant at present being an _ oil-fired 
crucible-type furnace, with a capacity of 250 Ibs. 
aluminium. The air blast in connection with 
the melting furnace is also in duplicate, so that 
the risk of a breakdown is reduced to a 
minimum. 

After the works visit the party adjourned to 
the King’s Head Hotel to hear a lecture on 
‘‘ The History of Melting Furnaces,’’ by W. G. 
Morean and E. M. Currie. The Branch-Presi- 
dent (Mr. D. Wilkinson) was in the chair. 


Tue Boarp oF TRADE announce that, in pursuance 
of Section 7 of the Merchandise Marks Act, 1926, 
a draft Order in Council has been laid before 
Parliament requiring imported air or gas compres- 
sors or exhausters worked by mechanical power and 
pneumatic tools or appliances operated by means of 
= or gas ———_ or exhausters to bear an 
indication of origin on sale or exposure for sale n 
the United Kingdom. 
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Association. 


The recently-constituted British Lronfounders’ 
Association held a satisfactory series of meetings 
at York on March 9-11. The President, Sir 
Gervais Rentoul, K.C., M.P., presided over a 
well-attended and representative gathering from 
all parts of the country. 

Apart from routine matters, the main business 
under discussion was, of course, the present un- 
satisfactory and uneconomic level of prices pre- 
vailing throughout the light-castings industry. 
Whilst some of the larger firms are able to keep 
going on a basis of reasonable profit, this is 
undoubtedly not the case with many others, 
especially among the smaller firms, many of 
which can do no more than keep their heads 
above water with difficulty. 

The reasons for this are, of course, the general 
slump which affects adversely the whole country, 
coupled with excessive taxation, but most of all 
the price-cutting campaign which has_ been 
carried on with such vigour owing to increased 
competition and to a short-sighted desire to 
obtain orders and to maintain production, even 
at a loss. 

It is undoubtedly the last reason more than 
any other which accounts for the present un- 
economic price levels and general despondency. 
In order, therefore, to try and counteract this, 


it is an open secret that the Association has 
heen working for some time with a view to 
entering into an arrangement with the mer 


chants, which will have as its object the main- 
tenance of prices upon a basis of reasonable 
profit and the elimination of unfair cut-throat 
competition, 

A negotiating committee was appointed some 
months ago, and discussions have already taken 
place with all the leading merchants’ organisa- 
tions in England and Scotland, and the com- 
mittee is proposing to meet the [rish merchants’ 
associations at an early date. It is clear from 
the discussions that have already taken place 
that the present position is as unsatisfactory 
to the merchants as to the manufacturers, and 
that in principle the merchants are as anxious 
as anyone else for a satisfactory working agree- 
ment. 

This should not be difficult to arrive at, as 
the matters that would need to be provided for 
are fairly clear, and subject to the settlement 
of certain details, there is no doubt that an 
agreement that would be acceptable to all 
parties could be drawn up without a great deal 
of difficulty. But it is recognised on both sides 
that it would be folly to attempt to put such an 
agreement into force unless there existed behind 
the various organisations concerned, and in par- 
ticular the British Ironfounders’ Association, 
sufficient strength of membership to ensure that 
the terms of such an agreement would be 
properly carried out. 

There is, of course, not the slightest desire 
or intention on any side to exploit the situation 
unduly, or to increase prices unreasonably, or 
heyond such a point as would ensure a fair 
return to those who are engaged in the various 
sections of the industry. For this reason the 
British Ironfounders’ Association is also continu- 
ing its campaign to increase its membership, and 
it was reported to the meetings at York that 
there had been several important accessions of 
membership during the past few weeks, and that 
in the near future it was anticipated that a 
certain number of firms still remaining outside 
(possibly in the hope that there might be some 
advantage to themselves thereby if any definite 
price levels were laid down and they were left 
free to cut below them) may be induced to 
abandon this narrow and shortsighted outlook. 

The British Ironfounders’ Association is also 
pursuing its activities in other directions, and 
has recently opened an office in Birmingham 
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(Somerton Buildings, John Bright Street) in 
order that closer touch may be maintained with 
important manufacturing firms in the Midland 
area. 

Discussions also took place as to the schedule 
of articles coming within the scope of the 
Association, the standardisation of building 
materials, questions of publicity and propaganda, 
and many other questions of detail. 

The results of the ballot for the election of 
an executive committee for the current year 
were also announced. Many other matters of 
domestic importance were discussed, and de- 
cisions taken with a view to strengthening tho 
internal organisation of the new association. 

Looking at the position as a whole, it can be 
said that progress of a definite character is being 
made, and, although it is inevitable that some 
members may express passing impatience because 
dramatic and sensational results are not con- 
tinually forthcoming, there is no doubt that the 
Association is building on the right lines, and 
endeavouring to learn from the experience and 
the mistakes of the past. 


British Foundrymen in Cork. 


MESSRS. FORD’S FOUNDRY INSPECTED. 
Outward Bound. 


This excursion, though organised primarily for 
the benefit of the London Section of the Institute 
of British Foundrymen, attracted a number of 
people prominent in the foundry industry from 
all over England. 

The major portion of the party met at Pad- 
dington at 5.30 on Saturday, March 14, 
where they were informally welcomed by Mr. 
J. W. Gardom, who had been requested by the 
London Branch Council to organise the excur- 
sion. Dinner was served on the train, after 
which some of the company settled down to card 
parties, whilst others were enlivened by Mr. 
O’ Keefe’s almost inexhaustible fund of drawing- 
room stories. At Swansea, the party was aug- 


mented by the Birmingham contingent. About 
midnight, Fishguard was reached, and_ the 


night being beautifully calm, the opportunity 
was taken of thoroughly inspecting the ship, 
M.V. “ Innisfallen.’’ It is comparatively new 
and surely must rank as one of the most 
luxuriously-appointed vessels engaged on short 
sea trips. The whole company promptly re- 
ported for breakfast immediately the ship 
entered the beautiful River Lee, and did justice 
to the ample and well-prepared food. 


The Joy Trip. 

On arrival at Cork, the party was expeditiously 
transferred to a motor coach and two large 
limousine cars for a whole-day trip to Killarney, 
via Glengarriff, where luncheon was taken. The 
magnificent scenery all along the route requires 
the pen of an artist to describe it, and beyond 
the statement that it ranks amongst the finest 
in the world, we will merely pay it the com- 
pliment of saying that a large number of the 
visitors intend returning there for their 
summer holidays. 

Dinner was served at the Imperial Hotel, 
Cork, where Mr. A. W. G. Bagshawe acted as 
host. The party included three officials of the 
Ford Works, Mr. Sullivan, Mr. Shean and Mr. 
Burns, who had kindly given up their Sunday 
to act as guides to the local beauty spots. 


The Ford Works. 

At 10 o’clock on Monday, the party was 
received at the works of Messrs. Henry Ford & 
Son by Messrs. Sullivan (foundry superin- 
tendent), Shean (metallurgist) and Burns (plant 
engineer), who during the morning placed their 
services at the disposal of the party as guides, 
whilst after lunch everybody was free to roam 
about at will. 

There was insufficient time even then to allow 
the writer to gain anything other than a sketchy 
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impression of this gigantic enterprise. Raw 
material coming in by ship is transferred by 
crane to the stock yards. Here it is placed on 
a wood-slat conveyor which elevates it to the 
charging platform, where, after careful weigh- 
ing, it is hand charged into the cupolas. These, 
by the way, in common with all the foundry 
plant, are coated with aluminium paint. The 
liquid metal is handled by hand-tilted ladles 
suspended from monorails. 

The sand is automatically prepared and dis- 
tributed by scraper conveyors situated above the 
moulding machines. There has been a decen- 
tralisation of core making and drying, in order 
to make it fit in with unit manufacture. For 
handling the cores, spring-slung pendulum con- 
veyors are used. In one section, for blacking 
the cores, a turntable is used, and instead of 
lowering the cores into the blacking, the tank 
is hoisted up to the suspended core. 

After being knocked out, the castings are 
slung on to the longest cooling conveyor in 
Europe, which in its last stages passes along the 
fettling platform, where the bulk of the sand 
is cleaned away. Instead of  sand-blasting, 
tumbling is resorted to. In a battery of large 
Badische rumblers, even the largest castings are 
dealt with. These are provided with dust extrac- 
tors, and the results achieved are convincing. 
After tumbling, there is a very careful inspec- 
tion, and if a casting suffers from some slight 
surface defect it is sent to the welders. Here 
the castings are heated up in a continuous 
furnace, welded by using a filler stick with the 
oxy-acetylene process. After welding they are 
immediately transferred to a second furnace for 
cooling. We cannot see any reason for imagin- 
ing that such castings are one iota the worse tor 
this treatment. 

The party were then entertained to luncheon 
by the company, and the indebtedness of the 
Institute to their hosts was acknowledged in an 
appreciative speech by Mr. V. C. Faulkner, one 
of its Past-Presidents. He assured the manage- 
ment that, but for the incidence of the Irish 
Sea, the party would have numbered many 
hundreds, as they had inspected one of the most 
interesting plants in Europe. He thanked the 
firm and its officers for their cordial reception, 
and expressed a hope that some of them would 
identify themselves more closely with the activi- 
ties of the Institute. Mr. Shean — suitably 
replied. After luncheon a group photograph was 
taken, which included Mr. Clarke (the managing 
director) and Mr. Zerold (the works manager). 


The Return Journey. 

Dinner was taken by most and retained by 
few whilst the boat was making its way down 
the River Lee. The crossing was thoroughly 
enjoyed by about half a dozen, the rest disap- 
peared to their various cabins. Despite this, 
everybody was unanimous in their opinion that 
the trip had been thoroughly worth while, and 
that Mr. Gardom’s organisation was a model of 
perfection. He, however, modestly attributes 
the smoothness of the working to the officials 
of the City of Cork Steam Packet Company, 
who certainly went out of their way to ensure 
the comfort of the visitors. 


The’ Institute of Metals. 
(Concluded from page 226.) 


thickness are made at each stage of the rolling. 
In this way the copper-copper phosphide eutectic 
structure is thoroughly broken up and the strip 
can then be cold-rolled to 0.015 in. Strip, 
0.018 in. thick and 1.2 in. wide, made by hot- 
rolling the 5 per cent. phosphorus alloy at 450 
deg. C., has a tensile strength of 88,000 Ibs. /in.* 
and is suitable for use as a high-melting-point 
solder for the electrical industry. Addition of 
manganese or nickel to the alloy renders it 
harder and much more brittle in the hot-rolling 
process. 
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Trade Talk. 


SINCE ITS INCEPTION the Bo'ness Foundry Em- 
ployees’ War Savings Association has sold’ to its 
members Savings Certificates to the value of £4,110 

BLACKFRIARS FouNDRY REQUISITE 
Limitep, of 34, Norfolk Street, Strand, London, 
W.C.2, have taken larger storage premises at 
Maiden Lane (L.M.S.R.), York Road, London, N., 


in order to cope with an increasing volume of trade. 


COMPANY, 


THE ANNUAL DRAMATIC RECITAL by members of the 
Dramatic Section of the Falkirk Iron Company’s 
Welfare Club was given in the works canteen on 
March 20, with conspicuous success. The  pro- 
gramme comprised four one-act plays. Mr. George 
Scotland, a director of the company, presided. 


Troon, have launched the steamer ‘‘ Guinness.” 
built to the order of Messrs. Arthur Guinness & 


Sons, Limited, Dublin. The vessel will carry 1.040 
tons deadweight, and the machinery, to be supplied 
by the builders, has been designed to give a speed 
of 11 knots. 

Mr. Tuomas Sincreron, of 21, Peveril Road, 
Sheffield, has resigned his position as director and 
commercial manager of Messrs. General Refractories. 
Limited, of Sheffield and elsewhere, to start business 
on his own account as a supplier of all types of 
refractories, including firebricks, cements, composi- 
tions, ganister, foundry sands, gravels and mineral 
products. 

AT AN rnguiry held in Hamilton on March 18, 
Sheriff Macdonald and a jury found that John 
Fallow, a porcelain enameller employed with Messrs. 
Jackson, Elphick & Company, Limited, Birken- 
shaw, died as a result of lead poisoning contracted 
in the course of his employment. They found that 
no blame attached to the employers, who had taken 
every possible precaution. 

A JOINT STATEMENT issued by Mr. S. G. Bron, 
Trade Representative of the U.S.S.R. in Great 
Britain, and Mr. Greville Maginess, chairman of 
the Associated British Machine Tool Makers, 
Limited, announces that it has been decided to 
extend the original agreement for an amount of 
£600,000 for the supply of machine tools to the 


U.S.S8.R. to £1,000,000, with provision for further 
extension. 


A MEETING OF REPRESENTATIVES of the Middles- 
brough Corporation and Durham County Council 
held to discuss matters in connection with the pro- 
posed new bridge across the Tees at Newport was 
informed that the Ministry of Transport had 
approved the tender of Messrs. Dorman, Long & 
Company, Limited, amounting to £436,913, for the 
construction of the bridge. The tender was 
formally accepted, and the Town Clerk of Middles- 
brough was instructed to enter into the contract. 

THE  QUADRUPLE-SCREW  turbo-electric liner 
‘Monarch of Bermuda’ was _ launched last 
week at the Naval Yard, Newcastle-upon-Tyne, of 
Messrs. Vickers-Armstrongs, Limited. The vessel 
has been built for Messrs. Furness, Withy & Com- 
pany, Limited, for the New York/Bermuda trade, 
and will carry passengers and general and refri- 
gerated cargo. She is 576 ft. in length, and is 
propelled by four motors, each driving a propeller 
shaft at a speed of 150 r.p.m. Each motor is rated 
at 4,650 h.p. 

IN THE COURSE of a speech at the annual general 
meeting of the Scottish Iron & Steel Company, 
Limited, Mr. William Downs, the chairman, said 
that practically the whole world had been starved 
of its natural development for some time past, and 
buyers had only been placing orders for pressing 
needs, so that when an improvement set in—and 
he began to feel confident that we were moving 
away from the seriousness of the extreme depres- 
sion—the reaction could hardly be otherwise than 
prompt and beneficial to manufacturers. 

THE THIRD ANNUAL DINNER AND DANCE of the staff 
of Messrs. August’s Muffle Furnaces, Limited, was 
held last Friday at the White Swan Hotel, Halifax. 
Mr. Harry Coggon, the managing director, presided 
over a large gathering. Amongst those present and 
prominent in the foundry industry were Mr. C. W. 
Bigg, of Messrs. Qualcast, Limited, of Derby; 
and Mr. V. C. Faulkner, a Past-President of the 
Institute of British Foundrymen. Mr. C. E. 
France, replying to the toast of ‘‘ The Staff,’’ said 
the number of employees had been doubled during 
the last three years. 
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Reports and Dividends. 


Vickers, Limited.— Dividend of 8 per cent. on the 
ordinary shares. 

Crittall Manufacturing Company, Limited.— 
Interim dividend on the ordinary shares of 6d. per 
share. 

Bengal iron Company, Limited.—The directors 
have decided to postpone the payment of the final 
dividend on the 74 per cent. cumulative preference 
shares, due on March 31. 

Lancashire Dynamo & Motor Company, Limited.— 
Net profit, £7,692; brought in, £7,227; preference 
dividend, £2,558; ordinary dividend of 2 per cent., 
£5,037; carried forward, £7,323. 

Rivet, Bolt & Nut Company, Limited.—Net profit, 
£48,717; brought in, £10,101; depreciation, £10,531 ; 
dividend of 74 per cent. on the ordinary shares, 
£29,971; carried forward, £15,452. 

Swan, Hunter & Wigham Richardson, Limited.— 
Net profit, £171,907; brought in, £37,964; debenture 
service, £14,613; preference dividend, £47,390; ordi- 
nary dividend of 6 per cent., £102,664; carried 
forward, £45,204. 

Brown Brothers, Limited.—Net profit, £71,119; 
brought in, £33,821: preference dividend requires 
£13,078; to reserve, £20,000; staff pensions, £5,000; 
final dividend on the ordinary shares of 7} per cent., 
making 10 per cent.; carried forward, £37,800. 

Thos. W. Ward, Limited.—The directors have 
decided not to pay an interim dividend on the ordi- 
nary shares, in respect of the year ending June 30, 
1931. The usual quarterly dividends on the first 
and second preference shares will be paid on 
March 31. 

British Aluminium Company, Limited.—Profit. 
including amount brought in. £169,108 (after 
charging debenture interest and after placing £50,000 
to depreciation reserve. £50,000 to the reserve fund 
and £10,000 to the staff benefit fund); final dividend 
of 6 per cent. on the ordinary shares, again making 
10 per cent. for the year; carried forward, after pro- 
viding for preference dividend, £47,496. 

Coltness Iron Company, Limited.—Final dividend 
on the ordinary shares of 6 per cent., making 10 per 
cent. for the year; to redemption and depreciation 
account, £61,500; carried forward, £148,687. <A 
settlement of the taxation liabilities has been 
effected, and out of provisions which had been made 
and are not now required £200,000 has been trans- 
ferred to ordinary reserve fund and £100,000 to 
special reserve fund for depreciation. 

Chemical & Metallurgical Corporation, Limited.— 
The balance-sheet shows patents and rights at 
£251,869 and interests in subsidiary companies at 
£38,323. With a view to the elimination of these 
items, which the directors consider to be of little 
or no value, as well as the heavy suspense account 
(£502,017). and in consequence of the necessity for 
further writing down in the values represented by 
buildings and plant and machinery, a drastic re- 
organisation of the company’s capital—states the 
report—will be inevitable. The question of a re- 
valuation of assets is under consideration, and the 
directors intend to put forward proposals for a 
revision of the capital account in the near future. 
The profit for the year was £8,003. 


Contracts Open. 


Amesbury, April 4.—Centrifugal pumps, etc., for 
the Rural District Council. Messrs. Lemon & 
Blizard, engineers, Castle Lane, Southampton. (Fee 
£2 2s., returnable.) 

Batavia, May 7.—Sluice valves, cast-iron specials, 
iron piping, brass cocks, tube fittings, etc., for the 
Municipality of Batavia. The Department of Over- 
seas Trade. (Reference G.X. 10,208.) 

Leeds, March 31.—Iron and steel supplies, for the 
Tramways Committee. Mr. R. L. Horsfield, general 
manager and engineer, 1, Swinegate, Leeds. 

Lerwick.—Cast-iron water pipes and fittings, for 
the burgh of Lerwick. Mr. W. W. Reid, burgh 
surveyor, Town Hall, Lerwick, Shetland. 

London, S.W., April 7.—Pumping machinery, for 
the London County Council. The Chief Engineer, 
The Old County Hall, Spring Gardens, 8.W.1. (Fee 
£10, returnable.) 

London, W.—Transformers, for the Hammersmith 
Borough Council. The Engineer and Manager, 
Electricity Works, 85, Fulham Palace Road, W.6. 
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Company Meeting. 


Miliom & Askam Hematite tron Company, 
Limited.—Mr. G. Mure Ritcnure (the chairman) 
presided at the annual meeting of the Millom & 
Askam Hematite Iron Company, Limited, at Liver- 
pool, last week. In moving the adoption of the 
report and accounts, he said that trading losses in- 
curred by other companies in which Millom was 
interested were more than balanced by profits made 
in other cases. The profit and loss account showed 
a credit of £55,658, which the directors recom- 
mended should be carried forward. The chairman 
reviewed in detail the operations of the various 
mines worked by the company, and, dealing with 
the Whitehaven mine, said this had been prejudici- 
ally affected by the various strikes and general 
disturbances forced on the coal industry mainly by 
political interference during and since the war. 
Though formerly they got substantial dividends 
from Whitehaven, they had had none in recent years, 
during which there had been several serious explo- 
sions. The rich workable reserves of coal included 
in this company’s lease were probably the largest 
in tonnage of those possessed by any single com- 
pany in any coalfield of Britain. There were thick 
seams, strong roofs and no water trouble of any 
importance. He reiterated the opinion that the 
Whitehaven undertaking was of immense potential 
(and, indeed, of present) value, and that sooner 
or later adequate results would accrue, both materi- 
ally and otherwise. Dealing with the position of 
the Millom Ironworks, Mr. Ritchie said that every 
definite recommendation for expenditure, designed 
to maintain or improve efficiency, which had been 
put forward by the technical staff had been adopted, 
and the directors had been alive to developments 
in Germany and other Continental countries and 
the United States. Let the politicians give the 
same conditions which their Continental competitors 
had, and with the raw materials they had avail- 
able they need fear no comparison in output, 
quality, cost or price. 


Obituary. 


Georce Henry head of 
Messrs. Frederick Smith & Company (Wire Manu- 
facturers), Limited, Caledonia Works, Charlestown 
Road, Halifax, died last week at Halifax 
aged 84. Sir George was also chairman of the 
London’ Electric Wire Company & Smiths, 
Limited. He was ex-Mayor of Halifax. 

Mr. Francis L. Lane, formerly managing director 
of the Leeds Forge Company, Limited, died at 
Headingley on March 12, at the age of 74 years. 
Mr. Lane joined the Leeds Forge Company as 
works manager in 1895. He left Leeds in 1919 to 
become advisory director to Messrs. Clayton & 
Shuttleworth, of Lincoln, when they changed over 
after the war to railway and wagon-building work. 
Four years later he rejoined the board of the Leeds 
Forge Company, upon its association with Messrs. 
Cammell, Laird & Company. 


Personal. 


Mr. S. F. Prest has been elected chairman ot 
Messrs. Parsons Marine Steam Turbine Company. 
Limited, in succession to the late Sir Charles 


Parsons. Mr. R. J. Walker has been elected vice- 
chairman and managing director. Both Mr. Pres: 
and Mr. Walker have been associated with the 
company for many years. 
Will. 
HarnswortH, J. H., of Southsea, retired 
metal merchant £10,986 
Unskilled Attention.—The practice of allowing 


just anyone around the foundry to operate electri 
cal equipment, change fuses and make general re- 
pairs is to be condemned. One plant operating in 


this way believed they were saving in labour, but 
by going over a few of the troubles experienced in 
cost, accidents and equipment delays. the fallacy of 
such belief was soon revealed. 
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This furnace melts 440 Ibs. of Gunmetal with a consumption of 4} 
gallons of fuel oil. 

Cut down your Foundry costs and increase your efficiency. 
Oth2r standard sizes for non-ferrous metals on application. 

Pulverised fuel-fired Furnaces for Malleable and Grey Irons. 


Prices on application. 


BRITISH REVERBERATORY FURNACES LTD. 
88, KINGSWAY, LONDON, W.C.2. 
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Iron and Steel Markets. 


Pig-lron. 


MIDDLESBROUGH.—No improvement can_ he 
reported in the condition of this market. The con- 
sumption of pig-iron is at a low ebb, and the imme- 
diate future is not particularly hopeful. Under 
normal conditions, business in the second quarter 
ef the year would be expanding, but instead home 
sales are limited to consumers’ visible needs, and 
forward sales are almost non-existent. Two blast 
furnaces—one at Redcar and one at Consett—have 
recently been put out of action. The former was 
producing basic iron for the local steelworks and 
the latter hematite. There now remain only 21 
blast furnaces in operation on the North-East Coast 
eut of a total of 93, and out of this number eight 
are making Cleveland iron, five hematite and eight 
basic iron and ferro-manganese. Scottish business 
is still contracting, and exports have almost 
dwindled away altogether. Continental iron is not 
coming into the Tees in any quantity, but in Scot 
land it is being sold at considerably below the price 
quoted in this area by the Cleveland ironmasters. 
Indian iron also being a competitor of consequence. 
Prices are unchanged, as follow:—No. 1 Cleveland 
foundry iron, 61s. per ton; No. 3 Cleveland G.M.B , 
58s. 6d.; No. 4 foundry, 57s. 6d.; No. 4 forge, 
per ton. 


Hematite prices continue to sag, in spite of the 
drastic restriction of output culminating in the stop 
page of the largest blast furnace at Consett. Buyers 
appear to be able to purchase mixed numbers at less 
than the quoted price of 67s. 6d. per ton. Con 
sumers are limiting their purchases to the barest 
minimum, and the total volume of iron changing 
hands is extremely small. The quotation for 
Bessemer mixed numbers in the North-West of 
England is still 68s. per ton at works. 


LANCASHIRE.—Thie demand for foundry iron in 
this district is disappointing. There seems to be 
little justification for hopes of a revival in the nea: 
future, although in some quarters a rather brighter 
view of prospects is being taken. Pig-iron buying 
this week has not, perhaps, been on the same scale 
as in the previous week or two, although, generally 
speaking. it is still somewhat better than it was 
before the recent recovery began. The replenish 
ment of reduced stocks has, perhaps, been the 
primary factor, although a slight improvement 
among certain firms in specialised industries has 
contributed to the improvement. During the past 
week North-East Coast brands of foundry iron have 
been offered for delivery in Lancashire at about 
Midland zone prices. However, makers of Cleve 
land iron, so far as the Manchester district is con 
cerned, have been so long out of the market that 
they will have a stiff fight to get in again. On the 
whole, prices have been maintained, as follow: 
Derbyshire and Staffordshire No. 3, 69s. 6d. per ton; 
Derbyshire forge, 64s. 6d.; Northamptonshire No. 3, 
68s.; Cleveland, 69s. 6d.; Scottish No. 3. 89s. 6d. 
to 90s.: West Coast hematite iron, 82s. 6d., all per 
ton delivered Manchester. 


MIDLANDS.—There is no improvement in the 
demand for foundry pig-iron in the Midlands. Ivon- 
founders are not interested in forward buying, and 
they are only purchasing for their immediate needs. 
Makers of light castings have not yet experienced 
the customary spring revival in buying. Makers of 
heavy castings and founders engaged in the electri- 
cal trade find the position poor. There is no im- 
provement in the demand for forge pig-iron or 


hematite. The prices quoted by the furnaces for 
delivery to Birmingham and Black Country stations 
are 67s. 6d. for Northants No. 3 and 71s. for Derby- 
shire, North Staffordshire and Lincolnshire No. 3. 


SCOTLAND.—Although it is customary to look 
for increased inquiries at this time of the year, the 
demand remains small. Most foundries are on slack 
time, and the majority of those on the engineering 
side are only buying small quantities of pig-iron to 
satisfy their immediate requirements. The light- 
castings section is rather better situated than the 
heavy trades. Overseas trade is very much re- 
stricted. Scottish foundry iron is at 73s. 6d. per 
ton, f.o.t. furnaces, with a minimum of 2s. 6d. per 
ton extra for No. 1. There is little inquiry for 
Middlesbrough iron. Continental No. 3 can_ be 
obtained at 53s. f.o.t. Grangemouth. and Middles- 
brough No. 3 at 60s. 


Finished Iron. 


The only relieving feature in this market is the 
position of marked bars and special grades. The 
orders for crown and nut and bolt iron are small 
and few in number, and the mills catering for this 
class of work are only operating fitfully. Crown 
bars are offered at between £9 10s. and £10 5s., and 
nut and bolt bars at about £8 15s. The quotation 
ior Staffordshire marked bars is unchanged at 
£12 10s. While Continental prices for bolt iron are 
so low as they are at present, little business is 
possible for the Staffordshire makers of this grade. 
as the greater portion of the business must naturally 
yo to the foreign mills. The price for their No. 3 
grade delivered to consumers’ works in the Dar- 
aston district is between £4 15s. and £4 17s. 6d. 


Steel. 


Orders for finished steel are scarce. The works 
are kept running mostly on small orders, which 
necessitate frequent changing of the rolls, with a 
consequent increase in production costs. The sheet 
trade is still very depressed, and the market for 
small steel bars shows no improvement. The werk- 
ness of the semi-finished steel market is still 
apparent. Continental prices are again lower, and 
the works are very short of orders. Some low 
quotations for British semis are also reported, but 
or the whole home prices are fairly well maintained. 


Scrap. 


The demand for iron and steel scrap in Cleve- 
land is restricted, and most of the merchants find 
difficulty in disposing of their large stocks. ‘The 
quotation for ordinary-quality cast-iron scrap is 
48s. 6d., and good machinery quality is at 50s. In 
the Midlands the steelworks are taking better de 
liveries, but prices show no sign of improvement. 
rood heavy machinery cast-iron scrap in cupola 
sizes is at 57s. 6d., and light cast iron at 37s. 6d. 
In Scotland the market is dull and unpromising. 
Consumers show no inclination to buy even at the 
Jow prices now ruling. First-class machinery metal, 
in pieces not exceeding 1 cwt., is at 53s. 6d. to 
54s., while ordinary cast-iron scrap to the same 
specification is worth 48s. 6d. to 49s. 6d. The above 
prices are all delivered consumers’ works. 
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Metals. 


Copper.—The non-ferrous metal markets generally 
have been dull during the past week. The coppe: 
market is erratic, as it has been for some weeks 
past. The demand is very poor, and, although 
prices appear to have seen their lowest depth, con- 
sumers do not seem to be seriously adding to their 
present reserves. The industrial situation in 
America is not good. The first quarter of the year 
has undoubtedly been disappointing, although it is 
considered that the future may be more favour. 
able. The poor domestic demand in the United 
States prevents the customs’ smelters from dispos 
ing of their daily output satisfactorily. However. 
leading producers are in a stronger position. 

Closing quotations.— 


Cash.—Thursday, £44 10s. to £44 12s. 6d.; 
Friday, £44 18s. 9d. to £45; Monday, £44 12s. 6d 
to £44 13s. 9d.; Tuesday, £44 2s. 6d. to £44 5s. ; 
Wednesday, £43 16s. 3d. to £43 17s. 6d. 

Three Months.—Thursday, £45 to £45 2s. 6d.; 
Friday, £45 8s. 9d. to £45 10s.; Monday, £45 to 
$45 2s. 6d.; Tuesday, £44 13s. 9d. to £44 l5s.; 
Wednesday, £44 10s. to £44 Ils. 3d. 


Tin.—Tin has been very quiet during the past 
week. Consumers generally are apathetic, but this 
apathy is particularly marked in America. It is 
possible that American consumers bought very freely 
when the restriction scheme was first debated or, on 
the other hand, the consuming trades may be so 
depressed that they are unable to support the 
market. On the whole, standard tin in London has 
been steady, and the quota scheme seems to make 
sellers extremely cautious. 

Official closing prices :— 

Cash.—Thursday, £122 lis. to £122 17s. 6d.; 
Friday, £123 to £123 5s.; Monday, £122 15s. to 
4:122 17s. 6d.; Tuesday, £121 5s. to £121 7s. 6d.: 
Wednesday, £121 10s. to £121 12s. 6d. 

Three Months. — Thursday, £124 is. to 
£124 7s. 6d.; Friday. £124 10s. to £124 12s. 6d.: 
Monday, £124 5s. to £124 7s. 6d.; Tuesday. 
£122 15s. to £122 17s. 6d.; Wednesday, £123 to 
£123 2s. 6d. 

Spelter.—Supplies still exceed consumption to the 
detriment of this market. The price and the re 
stricted output stimuiate a certain amount of inte: 
mittent buying, but it is mainly speculative. 

Daily fluctuations :— 

Ordinary. — Thursday. £12 5s. } Friday. 
£12 6s. 3d.; Monday, £11 18s. 9d.; Tuesday. 
£11 10s.; Wednesday, £11 16s. 3d. 


Lead.--A fair demand has been experienced, but 
the outlook is not particularly promising. Heavy 
arrivals during the next few weeks will militate 
against any marked advance in prices. 

The week's prices have been :— 

Soft Foreign (Prompt).—Thursday, £13 5s. 
Friday. £13; Monday, £12 13s. 9d.; Tuesday, 
£11 13s. 9d.; Wednesday, £12 12s. 6d. 


A Costly Moment.—Machine hands, when stopping 
their machines, especially at closing time, are 
usually in a hurry, and are in the right mood for 
forgetting or overlooking some seemingly unimpor- 
tant detail. One such operator stopped the motor. 
pulled the drum controller handle to the off position 
and failed to trip the switch. This cut sufficient 
resistance in the rotor circuit to stop the motor. 
with the power on the stator. The motor remained 
in this condition all day, and before the trouble 
was discovered the windings were roasted and had 
to be replaced. 


CAST IRON FLANGED PIPES 
2in.—12i. & CONNECTIONS. 24 in dia 


WE HAVE FIFTY-TWO YEARS OF ACCUMULATED EXPERIENCE AND METAL PATTERNS. 


JAMES & RONALD RITCHIE, LTD., 
Telephone: 3852 (2 Lines). MIDDLESBROUGH. _ Telegrams: “Ritchie, Middlesbrough.” 
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LN.ER. HIGH PRESSURE 
COMPOUND LOCOMOTIVE. 


CYLINDER PIG IRON. 
SPECIFIED BY THE LN.E R FOR THE CAST IRON LOW PRESSURE CYLINDERS 
OFTHE ABOVE LOCOMOTIVE THEIK COMPLETE CONFIDENCE 1S THE RESULT 


we a OF LONG EXPERIENCE WITH WARNER CBR IN ALL THEIR LOCOMOTIVE CYLINDERS. 


TELEPHONE MIDDLESBROUGH 4265 TELEGRAMS. REFINERY, MIDDLESBROUGH 


‘ 
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14 
COPPER. 
«4 
Standard cash .. 4316 3 
Three months = .. 4410 0 
Electrolytic .. 46410 0 
Tough ‘ 415 
Best selected 4 5 O 
Wire bars .. ae -. 4712 6 
Do., May.. a -- 4712 6 
Do., June 412 6 
Ingot bars .. oes 
H.C. wire rods we .. 4910 0 
Off. av.cash, February .. 45 8 3} 
Do., 3 mths., February 45 6 I} 
Do., Sttlmnt., February 45 8 I} 
Do., Electro, February... 48 4 44 
Do., B.S., February .. 47 5 0 
Do., wire bars, February 48 9 9 
Solid drawn tubes 
Brazed tubes 11d. 
Wire pie 7d. 
BRASS. 
Solid drawn tubes 9}d- 
Brazed tubes 11}d- 
Rods, drawn 93d- 
Rods, extd. or rlld. 54d- 
Sheets to 10 w.g. 83d- 
Wire Sid. 
Rolled metal 7jd- 
Yellow rods 
Do. 4 x 4 Squares 6d. 
Do. 4 » 3 Sheets 64d. 
TIN. 
Standard cash 121 10 O 
Three months 9300 
English 122 10 0 
Bars. . da & O 
Eastern we we 
Banca oo 5° 
Off. av. cash, Fe bruary -- 118 0 0} 
Do., 3 mths., February 119 9 3 
Do., Sttlmt., February. 0 3 
SPELTER. 
Ordinary .. .. 1116 3 
Hard -- 81 0 
Electro 99.9 on 
Zine dust .. 1910 0 
Zinc ashes .. o 
Off. aver., Fe ‘bruary -- 2 9115 
Aver. spot, February -- 12 6 Of 
LEAD. 
Soft foreign ppt. .. -- 1212 6 
English 
Off. average, "February o OY 
Average spot, February .. 13 8 10} 
ZING SHEETS, &c. 
Zinc sheets, English 
Do., V.M. ex-whf. 
Battery plates .. - 14600 
ANTIMONY. 
Special brand, 360 0 
QUICKSILVER. 

FERRO-ALLOYS AND 
STEEL-MAKING METALS. 

Ferro-silicon— 
45/00% .. .. .. 1010 0 
15% 
Ferro- vanadium — 
35/50% 12/8 lb. Va. 


FOUNDRY TRADE JOURNAL. 


WEEKLY PRICE CURRENT. 


Ferro-molybdenum— 
70/75% c. free 


. 4/2 lb. Mo. 
Ferro-titanium— 


23 /25% carbon-free 9d. Ib. 
Ferro-phosphorus, 20/25% .. £15 15 0 
Ferro-tungsten— 

80/85% ‘ 2/- Ib. 
Tungsten metal powder— 

98/99% 2/3 Ib. 
Ferro-chrome— 

2/4% car. .. -. £29 0 

4/6% car... .. .. £21 0 0 

6/8% car. .. . £1917 6 


8/10% car... .. .- £19 10 
Ferro-chrome— 
Max. 2% car. 


> 
eco o 


Max. 0.70% car. .. 7 6 

70%, carbon-free .. 
Nickel—99% £170 0 Oto £175 0 O 
Ferro-cobalt .. 9/4 lb. 
Aluminium 98/99% .. £85 0 
Metallic chromium—- 

96 /98°% 2/7 lb. 
Ferro-manganese (net)— 

76 /80% loose -- £11 0 

76/80% packed .. 

76/80% export .. - £9 
Metallic manganese— 

94/96% carbonless 1/3 lb. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% tungsten £0 
Finished bars, 18% tungsten £0 
Per lb. net, d/d buyers’ works. 
Extras— 
Rounds and squares, 3 in. 


2 0 
29 


and over ; 4d. Ib. 
Rounds and squares, under 
sin.to}in. .. 3d. lb. 


Do., under } in. to , in.. 
Flats, Sin. x to under 
lin. x fin... -- 3d. lb. 
Do., under } in. x hi in. 
Bevels of approved sizes 
and sections. 6d. Ib. 
Bars cut to length, 10% % extra. 


SCRAP. 

South Wales Ze. d. s. d. 
Heavy steel 276 
Bundled steel and 

shrngs. . 118 Oto2 2 6 
Mixed iron and 

steel 2 0 Oto2 2 0 
Heavy castiron 210 Oto2 12 6 
Good machinery for 

foundries. . 2 12 

Cleveland— 

Heavy steel 250 
Steel turnings 110 0 
Cast-iron borings .. 15 0 
Heavy forge as 215 0 
W.I. piling scrap .. 28 6 
Cast-iron scrap 2 8 6to21l 

Midlands— 

Light cast-iron scrap = 
Heavy wrought .. 
Scotland— 
Heavy steel ‘ 25 0 
Ordinary cast iron 28 6 
Engineers’ turnings 112 6 
Cast-iron borings . . 112 6 
Wrought-iron piling 215 0 
Heavy machinery .. 213 6 


London—Merchants’ buying prices 


delivered 
Copper (clean)... - 38 00 
Brass -- 2410 0 
Lead (less usual draft) awe 
Tealead .. 83.0 
Zine - 616 @ 
New aluminium cuttings -- 53 0 0 
Braziery copper .. = 
Gunmetal .. a -- 360 0 
Hollow pewter... 
Shaped black pewter -- & 20 @ 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast— 


Foundry No. 1 61/- 
Foundry No. 3 58/6 
Foundry No. 4 57/6 
Forge No. 4 57/- 
Hematite No.1 .. 68 /- 
Hematite M/Nos. .. 67/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 75/- 

— Birm. 86/6 

Malleable iron d/d Birm. 117/6 
Midlands— 
Staffscommon* .. 

» No. 4 forge* 66 /- 

» No.3 fdry.* 71/- 
Shrops basic -- 

» Cold blast, ord. .. 

» roll iron 
Northants forge* .. ‘ 62/6 
»  fdry. No. 3* 67/6 
fdry. No. 1* es 70/6 
Derbyshire forge* . . 66 /- 
” fdry. No. 3* .. 71/- 
fdry. No. 1* .. 74,- 
basic* . . — 
‘sd, d Black Country dist. 
Scotland— 
Foundry No. 1 76/- 
73/6 
Hem. M/Nos. d/d . 74/- 
Sheffield (d/d district)— 
Derby forge 61/- 

sry. No.3. 66 /- 
Lines forge 

»  fdry. No. 3. 66 /- 
E.C. hematite 81/6 
W.C. hematite 84/6 

Lancashire (d/d eq. Man. as 
Derby forge 64/6 

»  fdry. No. 3 69/6 
Staffs fdry. No.3 .. 69/6 
Northants fdry. No. 3 68/- 
Cleveland fdry. No.3... 69/6 
Dalzell, No. 3 (special) 05/- to 1 7/6 
Summerlee, No. 3 89/6 to 90 /- 
Glengarnock, No. 3 
Eglinton, No.3 .. 89/6 to 90/- 
Gartsherrie, No. 3.. 89/6 to 90/- 
Monkland, No. 3 89/6 to 90/- 
Shotts, No. 3 89/6 to 90/- 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron; delivered 
consumers’ station for steel. 


Iron— d. gs. 
Bars (cr.) 10 0 Oto 1010 0 
= and bolt iron . 815 0 

oops .. 1015 0 to 12 00 
Marked bars (Staffs) f.o.t. 1210 0 
Gas strip 1015 Oto 12 0 0 
Bolts and nuts, } in. x 4in.14 5 O 

Steel— 

Plates, ship, etc.8 15 Oto 817 6 
Boiler plts. 9 5 0to 10 5 0 
Chequer plts. 10 7 6 
Angles 
Tees 9 7 6 
Joists 815 0 
Rounds and squares, 3 in. 

to 5} in. .. 
Rounds under 3 in. ‘to hii in. 

(Untested) 7 5 Oto 715 O 
Flats—8 in. wide and over 8 12 6 

» under 8 in. and over5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. ‘ - 120 0 
Hoops (Staffs) 9 5 0to 910 0 
Black sheets, 24¢.810 0 to 910 0 
Galv. cor. shts. 24g. 
Galv. flat sheets .. Te. 
Galv. fencing wire, 8g. plain 12 0 0 
Billets, soft.. 5 5 Oto 512 6 
Billets, hard 7 2 6 & up. 
Sheet bars .. 5 0 Oto 512 6 
Tin bars 5 0 Oto 512 6 
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PHOSPHOR BRONZE. 
Per lb. basis, 


Strip. we 1/- 
Sheet to 10 w 1/04 
Wire... 1/1} 


Castings . . 1/- 
Delivery 3 cwt. free. 

10% phos. cop. £30 above B.S. 

15% phos. cop. £35 above B.S. 

Phosphor tin (5%) £30 above 

price of English ingots. 
C. CLirFoRD & Son, 


NICKEL SILVER, 


Ingots for raising a to 1/1 
Rolled— 
To 9 in. wide 1/l tol/7 
To 12 in. wide 1/1} to 1; 


To 15 in. wide 

To 18 in. wide 

To 21 in. wide 

To 25 in. wide 
Ingots for spoons and forks 
Ingots rolled to spoon size 
Wire round— 

3/- to 10 g. 1/4} to 1/11} 
with extras according to gauge. 
Special Sths quality turning rods in 
straight lengths, 134 upwards. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


7d. to 1/3} 
10d. to 1/6} 


Dols. 

No. 2 foundry, Phila. 
No. 2 foundry, Valley .. -- 16.50 
No. 2 foundry, Birm. .. -- BS 
Basic -- 18.26 

Malleable .. on 
Ferro-mang. 80% 80.00 
O.-h. rails, h’y, at mill .. 43.00 
Billets 30.00 
Sheet bars 30.00 
Wire rods 35.00 
Cents. 
Iron bars, Phila. . . 2.09 
Steel bars .. 65 
Tank plates 65 
Beams, etc. 65 


Skelp, grooved steel 
Skelp, sheared steel 
Steel hoops 
Sheets, black, No. 24 
Sheets, galv., No. 24 .. 
Sheets, blue an’l’d, No. 13 
Wire nails 
Plain wire 
Barbed wire, galv. 
Tinplates, 100-lb. box 
COKE (at ovens). 
Welsh foundry 22/6 to 25 - 
» furnace . 15/-tol7/- 
Durham and Northumberland— 
» foundry. 13/6 to 14/- 


SSass 


» furnace. 13/6 
Midlands, foundry 
TINPLATES. 
f.o.b. Bristol Channel ports. 
L.C. cokes .. 2014 box 153 
C.W. 15/- 
” 29/6 
” 21/- 
” 183x114 16/- 
Terneplates.. 28x20 31/- per 
box basis f.o. b. 


SWEDISH CHARCOAL IRON & aw 


Pig-iron £6 0 0 to £7 10 
Bars, hammered, 

basis .. £1710 0 to £1810 0 
Bars and nail- 

rods, rolled, 

basis -- £1517 6 to £1615 0 
Blooms .. £10 0 Oto £12 0 0 
Keg steel .. £32 0 0 to £33 0 0 
Faggot steel £20 0 0 to £24 0 0 
Bars and’ rods 

dead soft, st 1£11 0 0 to £14 0 0 
All per English ton, f.o.b. Gothenburg. 


| 


= 


| 


15 
ge 
5/- 
15/- 


” 
” 


d 
1410 O Nochan 
5 0 dec 


1410 0 
5 0 


~ 
OOS OSS ooo 


g | 


£ s. 


= 


Lead (English). 


Comoe 


| 


Spelter (ordinary). 


Nov. 


Wace 


5/- 
30/- 
5/- 


15/- 


POSS SSSS SS SSSSSS 


SPECIALS, &c. 


” 


122 10 0 ine. 


122 5 0 
Zine Sheets (English) 


s. d, 
-- 124 O O dec. 


00 
ZETLAND ROAD, 
MIDDLESBROUGH. 


£ «a d, 
+» 21 0 O No change 


-- 21 0 
-- 2100 


ON +7 | 


-- 124 0 0ONo change 
123 15 O dec. 
-- 21 0 


21 


Tin (English ingots). 
£ 


19 
20 
23 
24 
25 


19 
20 
23 
24 
25 


” 
” 

” 


Mar. 


ote 


| 


June 


HEMATITE, BASIC, 


NON-FERROUS METALS 
COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


* No prices available during strike period. 


” 


0 dec. 
123 O ine. 
122 15 O dec. 


121 


s. d 
5 0 


ee 122 15 
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47 0 O dec. 
46 10 0 


Standard Tin (cash). 
£ 


4710 0 
47 10 0 


Copper. 
£ sd 
47 10 0 No change 


121 10 0 ine. 


| 


E 
19 
20 
23 
24 
25 


18, BENNETTS HILL, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


19 
20 
23 
24 
25 


Mar. 


GLASGOW, 


AVERAGE MONTHLY PRICES OF DERBYSHIRE NO. 3 FOUNDRY AT MANCHESTER. 


Feb. 
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All grades FOUNDRY, 


> 
= 
= 
= 


19, ST. VINCENT PLACE, | 


Fittings. 
474% 
42} 
374 


up to 6 in. 
Tubes. 
623% 
582% 
55% 
% extra 


PELE 


4 


Over } in. 
JA 


TUBES AND FITTINGS. 
Standard Copper (cash) 
44 10 dec. 
44 18 9 ine 
44 12 6 dec 
2 6 
316 3 
Jan 
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2.09 
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931. 
3.8 
3.8. 
ove 


lectrol 
G Mar. || Mar. 19 .. 5 0O ince. 
Wat | | 2 MB Odes. 
Stea 10/- Be Bw 
Bis, 10/- » OM 
04 
1} 
Mar 1/3 7/6 Mar. Mar. | 
6/3 ” 5/- ” 
| | early 
d 8. d. 
1 3 11 
3 ui} 
( 7 9 
‘ 
911 
8 Se 214 3} 
83 217 
1/64 1907 ( 342 
( 213 54 
o 1/11} 1909 ( 
. 
rods in 1912 
stated. oe ee 
De. | d 
17.76 
16.50 1920 ( 
12.50 1921 oe 
18.26 1923) 
18.76 
18.76 
17.76 1927 1 
43.00 * 0 
93 
30.00 
35.00 
Cents. 
| 
od 
to 25 - 
to 17/- 
TERED TR 
to 14/- ADE 
13/6 
| | 
153 
31/- 
22/9 
15/- 
29/6 | 
21/- 
16/- 
1/-per | 
TEEL. 
10 0 
10 0 
15 0 
0 0 
0 0 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 


LIVE FOUNDRYMAN, at present Foun- 

dry Manager in the Midlands, is desirous 
of a similar position, preferably nearer London; 
thoroughly up to date in all modern methods 
of production, speciality economic cupola prac- 
tice; 12 years administrative position.—Par- 
ticulars, ete., to Box 770, Offices of THE 
Founpry Trape JourNAL, 49, Wellington Street, 
Strand, London, W.C.2. 


EAD FOUNDRY FOREMAN required to 
take charge of large foundry in Midlands. 

Used to heavy and light work, loam and green 
sand, etc., also experience in machine work an 
advantage. Must be good disciplinarian, esti- 
mator and rate-fixer. Position progressive. 
State experience, salary and age. -— Box 764, 
Offices of Tue Founpry Trape Jovurnat, 
49, Wellington Street, Strand, London, W.C.2. 


RON Foundry, established 16 years, produc- 
ing high-class work, employing 150 hands, 
showing excellent returns, requires Director as 
live, practical Foundry Manager, thoroughly 
experienced in production of repetition work.- 
Reply, giving full experience and share-purchas- 
ing capacity, to Box 766, Offices of THE 
Founpry Trave JourNnaL, 49, Wellington Street, 
Strand, London, W.C.2. 


ORKING FOREMAN wanted for foundry 

in the North of England; experience in 
light repetition ferrous and non-ferrous castings 
absolutely essential.—Reply, giving experience, 
wge, and salary, to Box 768, Offices of THe 
Founpry JourNAL, 49, Wellington Street. 
Strand, London, W.C.2. 


AGENCY. 


LONDON Firm, offices Westminster, sound 

connection, would represent first-class firm 
for Steel Castings.—Box 760, Offices of THE 
Founpry Journar, 49, Wellington 
Street, Strand, London, W.C.2. 


PROPERTY. 


11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient, 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 


Will Sell whole or in lots to suit customers or 
Let on favourable terms. Unique opportunity 
for Manufacturers. 

Apply— 

THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


BUSINESS FOR SALE. 


LUMINIUM Foundry (small), London dis- 

trict; plant and stock at valuation only; 

can arrange payment by instalments.—P., 

Box 762, Offices of Tur Founpry TRADE 

JournNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


MACHINERY. 
WANTED, Moulding Machines, various 


sizes,- with Air Compressor.—ELLERBY 
Founpry, Leeds, 


QAND MIXERS.—New and _ Secondhand. 

Ask us to quote.—W. Breatey & Com- 
PANY, Limitrep, Station Works, Ecclesfield, 
Sheffield. 


HAVE LADLES of all sizes in stock from 

1 cwt. up to 16 tons; I send any ladle 
on approval. Inquiries for any type of Foun- 
dry Plant solicited. I have the largest stock 
ever collected! A. Hammonp, Foundry 
Machinery Merchant, 14, Australia Road, 
Slough. 


UNIVERSAL Mixers for Sand _ Colours, 
Chemicals, Blacklead, etc., different sizes. 
Also Super Abrasive Grinders and Steel Attri- 
tion Grinder and Dresser. Grind to any degree 
of fineness.—Bootn & Son, Grinding, Crushing 
and Mixing Engineers, Congleton, Cheshire. 


HEEL-M MOULDING Machine by Buckley 

& Taylor, with 6-ft. table; perfect order ; 
complete with gears; cheap.—A. Hamwonp, 
14, Australia Road, Slough. 


THOS: W. WARD, LTD. 


100-b.h.p. Horizontal Cold-starting Crude Oil 
Engine, by RUSTON HORNSBY. 

6-in. Belt-driven ‘‘MATHER & PLATT” 
Turbine Pump; about 500 galls. per min. 
against 180-ft. head. 

Several 4-h.p. Oil Engines by WORTHING- 
TON. Bargains. 

Portable Pumping Sets, comprising 4-h.p. 
Petrol Engine and 6-in. x 6-in. Lift and Force 
Pump. Approximate capacity 1,026 galls. per 
hr. against 75 lbs. pressure. 

Three 10/7 ‘‘ Winget ’> PORTABLE PETROL- 
DRIVEN CONCRETE MIXERS, automatic 
elevating hoppers; road wheels. 

** Alexander COMBINED STIFF-PLASTIC 
BRICKMAKING and PRESSING MACHINE, 
worm feed to cylindrical mould-box. 

New VERTICAL CROSS-TUBE BOILER, 
7 [t. 6 in. x 3 ft. 3 in. dia., 100 Ibs. pressure. 

FOUNDRY LADLES, various types and 
sizes. 

New PRESSED - STEEL SECTIONAL 
TANKS, plates 4 ft. 0 in. and 1 metre square; 
all capacities, easy to erect. 

(ASK FOR ‘‘ ALBION ’”» MACHINERY 
CATALOGUE.) 


ALBION WORKS, SHEFFIELD. 


"Phone: 287 SLOUGH 


MOULDING MACHINES 


1 “Coventry” headram squeezer, new .... &22 
2 Britannia No. | jolters new .... each £36 
3 Britannia No. 2 jolters, new .... each £38 
| Britannia 20” x 16” jolt squeezer, new £45 
1 Shockless ’’ 72” x 60” plain jolter ... 
4 Adaptable machines, standard type each £14 
1 Darling & Sellars 24” x 18” turnover... £14 
| Farwell type plain squeezer_ .... £8 


PLEASE NOTE PRICES! 


BUY FROM ME AND SAVE MONEY! 


Avex. HAMMOND, Foundry 
14, AUSTRALIA ROAD, SLOUGH 


THE ORIGINAL MAKERS 


DEGASIFIED 


REFINED PIG IRONS 


FOR 
ALL CLASSES OF 


HIGH DUTY 
CASTINGS 


BRADLEY & FOSTER L*° 
DARLASTON - - STAFFS. 
Phone: Darlaston 16. "Grams: “ Bradley's. Darlaston.” 


PUBLICATION. 


R*LAND'S DIRECTORY of the Coal, Iron, 
Steel, Tinplate, Metal, Engineering, Hard- 
ware and Allied Trades. 1930 edition. Price 
42s., bound in cloth.—-INpustriaAL NEwsPaPERs, 
ey 49, Wellington Street, Strand, London, 
C.2, 


MISCELLANEOUS. 


( UR Moulders’ Sprigs now cheaper by one 

shilling per cwt. See our advertisement, 
page 21. Also see our advertisements, pages 
19 and 22, relating to Straw Ropes and Parting 
Powder. this Journal, March 12 issue.—Wm. 
Otsen, Limirep, Cogan Street, Hull. 


ATTERNMAKING.-—Quotations by return 
post for patterns of all descriptions. Keen 
prices and reliable, good work. Your inquiries 
will receive personal attention. Prompt de- 
liveries. —H. Leccrerr, Westbury Street, 
Worcester. "Phone 1059. 


(GGANISTER, best quality for cupolas, also for 
Steel Works.—Astsury Sizica Company, 
Brooms,’’ Park Lane, Congleton. 


DDRESSOGRAPH Machine (Pedal), in 
good working order, with cabinet attached, 
including some drawers, for disposal.—Address 
replies to Box 1768, Offices of THe Founpry 
TRADE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


PETER_wirn 


ONE EXCEPTION 


With one exception Peter is an erdimary 
little fellow. Chubby, likeable, just five 
and-a-half, full of life and fan, and om 
cecasions—be it admitted—of naughtiness 
Just now Peter’s rather important, for this 
is his first term at school, and he’s grap- 
pling with the intricacies of “ABC” and 
* Twice-Two ”: difficult subjects to all men 
of five-and-a-half, but even more difficult 
in Peter’s case because—bad luck—he’s 
totally blind. That’s his One Exception. 
Peter learns reading, writing, and ‘rith- 
metic through the medium of “ Braille ”’— 
dull stuff compared with the ooloured 
picture books of most five-and-e-halfs. Hew- 
ever, he’s a stout lad is Peter, and he’s 
making great progress. 
Would you like to know more about him? 
How, in spite of his “One Exception,” he 
is being educated and, when older, ‘teoh- 
nically trained and usefully emplo red. 
There is a long waiting list of ‘“‘ Peters” 
throughout the British Isles, for whem 
and accommodation must be pro- 
vided in the immediate future. 
Will you help with a donation or annuel 
subscription? Any sum, large or small, 
will be gratefully received. 
Here’s a suggestion. Your eyesight is worth 
3d. a year to you. Send Peter and his 
-4 3d. every year you've 


case it slips yeur 
The Chairman, 
SCHOOL FOR THE BLIND 


(FounDED 183%) 
SWISS COTTAGE, LONDON, N.W.3 


| = | 
— 
- 
| 
| 
E 
8 
I 
E 
v 
> 


